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A SINGLE SOURCE FOR YOUR MAGNETIC
COMPONENT REQUIREMENTS

The items in CATALOG 76 should provide complete coverage of your transformer and inductor
needs. These products are available off-the-shelf from your distributor. If your distributor is tempo­
rarily out of stock, he can order from our in-depth factory inventories with SAME DAY SHIPMENT.
Also, your THORDARSON MEISSNER distributor can instruct us to drop ship to you at no additional
charge for your RUSH SAMPLE/PROTOTYPE OR MAINTENANCE/REPAIR REQUIREMENTS.

If you require larger quantities, your distributor can provide a quick, up-to-date price and delivery
quotation, either bulk-packed or boxed, for any item in this catalog. If you need scheduling for your
production quantities, advise your distributor when you request a quotation. In order to provide the
best possible price and delivery on most items, you should request scheduled deliveries only in
larger quantities of a single part number.

THORDARSON MEISSNER has thousands of additional stock and standard transformers and
inductors which are not specified in this catalog because of space limitations and specialized
useage/application of these components. If you can’t find something you can use in CATALOG 76,
we probably have a pre-engineered item available. Call your distributor or us with your specifica­
tions and we’ll provide quick availability information. Your distributor and our sales/technical groups
are dedicated to solving your transformer problems FAST! Don’t hesitate to let us know WHAT
YOU WANT AND WHEN YOU WANT IT!

Throughout CATALOG 76 you will see our engineering and manufacturing capabilities covering
a broad spectrum of items. We invite you to let us know whenever you need:

MODIFICATIONS OF CATALOG ITEMS

SPECIAL TRANSFORMERS, INDUCTORS, AND REACTORS

TV REPLACEMENT PARTS (FLYBACKS, YOKES, VERTICAL OUTPUTS, POWER)

FLYBACKS AND YOKES FOR DISPLAY TERMINALS AND MONITORS
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THORDARSON

Part No. Page Section

20C10 27 I
20C11 27 I
20C12 28 A
20C13 28 B
20C14 28 B
20C15 28 C
20C16 28 C
20C17 28 E
20C18 28 E
20C19 28 E

20C20 28 F
20C21 28 F
20C22 28 G
20C23 28 G
2DC24 28 G
20C25 29 A
20C26 29 A
2DC27 29 B
20C28 29 C
20C30 29 F

20C31 29 F
20C32 29 G
20C33 29 G
20C35 27 B
20C41 29 G
20C43 27 A
20C47 27 C
20C48 27 F
20C50 27 A
20C51 27 A

20C52 27 B
20C53 27 E
20C54 27 I
20C59 27 C
20C64 27 H
20C66 27 □
20C67 27 G
20C68 27 H
20C69 28 E
20C70 28 E

20C71 27 F
20C75 29 F
20C78 29 F
20C81 27 D
20C82 27 C
20C84 27 0
20C85 27 E
20C94 28 A
20C96 28 B
20C100 29 B

20C102 27 A
20C110 29 F
2DC166 27 E
20C182 29 C
20C184 27 H
2OC185 27 8
20C186 29 D
20C187 29 0
20C188 29 0
20C189 29 D

THORDARSON
Part No. Page Section

20C190 29 □
20C191 29 E
20C192 29 E
20C193 29 E
25C33 27 1
25C34 28 B
25C49 27 C
25C51 27 O
25C53 27 F
25C57 27 1
25C59 28 C

26C40 27 A
26C41 28 A
26C42 27 C
26C43 28 A
26C44 28 D
26C45 28 B
26C76 28 C
26C77 28 D
26C78 28 F
26C79 28 F

26C80 28 D
26C81 28 G
26C83 27 G
26C85 27 G
26C86 27 E
26C87 27 D
26CB8 27 H
26C89 27 H
26C90 28 C
26C91 28 D

26C92 28 F
26C93 28 D
26C94 28 A
26C95 28 G

27C27 27 E
27C55 29 G
27C79 17 C
27C80 17 B
27C191 30 B
27C192 30 B

27C193 30 B
27C194 30 B
27C195 30 B
27C196 30 A
27C197 30 A
27C198 30 A
27C199 30 A
27C200 30 A

D
20020 11 B
2OD23 12 G
20086 12 G
20088 12 G
20089 12 G

27037 17 A
27038 17 A
27039 17 A

THORDARSON
Part No. Page Section

THORDARSON
Part No. Page Section

A
20A00 12 C
20A01 12 C
20A04 12 A
20A07 11 B
20A08 12 A
20A09 12 B
20A11 12 C
20A13 12 F
20A14 12 F
20A15 12 A

20 Al 6 12 0
20A17 12 E
20A18 12 D
20A19 12 E
20A21 12 B
20A22 12 0
20A23 12 0
20A30 12 B
20A31 12 A
20A32 12 B

20A33 12 B
20A35 12 A
20A45 12 E
20A58 12 E
20A80 13 A
20A93 12 E
20A99 12 C
20A101 12 D
20A102 12 C
20A103 11 B

25A15 11 D
26A16 11 D
25A22 11 C
25A46 11 C
25A54 11 C
25A58 11 D
25A59 11 D
25A60 11 C
25A63 11 C
25 Al 03 16 D
25A113 16 D

27A107 17 B
27A108 17 8
27A109 17 B
27A111 17 B
27A112 17 A

c
20000 29 A
20C01 29 B
20C02 29 B
20C03 29 B
20C04 27 B
20C05 27 B
20C06 27 F
20C07 27 F
20C08 27 G
20C09 27 G

F
21F00 23 B
21F01 23 C
21F02 23 C
21F03 23 D
21F04 23 E
21F07 23 F
21F08 23 H
21F09 23 H
21F10 24 A
21F11 24 C

21F12 24 0
21 Fl 3 23 E
21 Fl 5 24 E
21F16 24 F
21F18 24 H
21F19 24 J
21F20 23 E
21F21 23 G
21F24 26 A
21F25 24 E

21F27 25 G
21F28 24 1
21F29 24 1
21F30 26 C
21F31 23 B
21F32 23 C
21F33 23 F
21F34 23 A
21F36 23 D
21F37 23 D

21F39 23 F
21F41 24 B
21F42 24 C
21F43 24 D
21F45 24 F
21F47 24 H
21F50 25 B
21F51 25 E
21F52 26 B
21F56 26 A

21F58 23 0
21F59 24 C
21F61 24 H
21F62 24 F
21F68 24 J
21F69 23 G
21F70 24 8
21F71 24 A
21F72 24 C
21F74 24 0

21F76 24 E
21F77 24 E
21F79 24 E
21F81 25 8
21F82 25 G
21F83 25 F
21F84 25 C
21F87 26 A

21F88
21F90

26
26

A
B

21F91 26 B
21F92 23 B
21F93 23 B
21F94 23 D
21F96 24 D
21F97 26 B
21F98 26 B
21F99 26 B
21F100 25 D
21 Fl 01 25 D

21 Fl 03 23 C
21F105 23 D
21 Fl 08 24 A
21 Fl 09 24 0
21 Fl 10 24 F
21 Fill 24 F
21 Fl 12 24 J
21F113 24 J
21 Fl 14 25 F
21F119 26 A

21F120 23 A
21F142 25 E
21F143 23 H
21F148 24 B
21 Fl 49 24 K
21F150 25 B
21 Fl 53 25 D
21 Fl 55 23 F
21 Fl 56 23 G
21 Fl 59 25 E

21F162 23 G
21F165 23 A
21 Fl 66 23 B
21F167 23 H
21F168 23 I
21F169 24 A
21 Fl 70 24 C
21F171 24 G
21F172 24 H
21F173 24 I

21 Fl 74 24 K
21F175 25 A
21F176 25 A
21F177 25 A
21 Fl 78 25 H
21F179 25 H
21F180 25 F
21F181 25 0
21F182 25 H
21 Fl 83 23 E

21F184 24 A
21F185 23 F
21F186 25 E
21F187 25 H
21F187 42 A

2



JHordarsoN

PART NUMBER INDEX ^.<0
THORDARSON

Part No. Page Section

21 Ft 88 25 0
21F189 25 E
21F190 25 H
21F190 41 E
21F191 23 A

21F192 23 A
• 21F193 25 8

21 Fl 94 25 ■ C
21F195 25 C
21 Fl 96 25 C
21F197 25 F
21 Fl 98 25 F
21F199 , 25 G
21F200 23 H
21F201 25 A

21F202 25 8
21F203 24 8
21F204 24 8
21F205 24 G
21F206 24 G
21F207 24 H
21F208 24 I
21F2D9 24 1
21F212 23 1

25F18 24 G

26F60 23 1
26F65 23 1
26F66 23 E
26F67 25 A
26F68 25 C
26F7O 23 1
26F70 24 J
26F71 24 G
26F72 24 K
26F73 23 G

G
G342 48 8
G343 48 8
G344 48 8
G345 48 B
G346 48 8
G347 48 C
G348 48 C

MIT
MIT 201 17 H
MIT 202 17 G
MIT 203 17 G
MIT 204 18 8
MIT 205 18 C
MIT 206 18 0
MIT 207 18 8
MIT 208 18 E
MIT 209 17 H
MIT 210 17 F

MIT 211 17 F
MIT 212 17 G

THORDARSON
Part No. Page Section

MIT 213 17 H
MIT 214 18 A
MIT 215 18 A
MIT 216 18 A
MIT 217 18 8
MIT 218 18 D
MIT 219 17 E
MIT 220 17 D

MIT 221 17 D
MIT 222 17 E
MIT 223 17 H
MIT 224 18 C
MIT 225 17 F
MIT 226 18 E
MIT 227 18 E
MIT 228 18 E
MIT 229 18 A
MIT 230 18 A

MIT 231 18 8
MIT 232 18 C
MIT 233 18 c
MIT 234 18 c
MIT 235 18 0
MIT 236 17 0
MIT 237 17 E
MIT 238 17 F
MIT 239 17 H
MIT 240 18 0

MIT 241 17 0
MIT 242 17 E
MIT 243 17 G
MIT 244 17 E
MIT 245 17 G
MIT 246 18 8
MIT 247 17 0
MIT 248 17 F
MIT 249 18 0
MIT 250 18 E

MIT 266 18 F
MIT 290 18 F
MIT 293 18 F
MIT 294 18 F

p
21P51 22 A
21P52 22 8
21P53 22 8
21P65 22 8
21P68 22 D
21P69 22 0
21P72 22 0
21P73 22 A
21P76 22 A
21P80 22 8

21P84 22 8
21P86 22 C
21P87 22 C
21P88 22 C
21P89 22 A

THORDARSON
Part No. Page Section

THORDARSON
Part No. Page Section

21P92 22 D
21 P93 22 C
24P79 22 0

25P67 22 C

27P32 22 A

R
22R00 19 H
22R01 20 8
22R02 20 D
22R04 20 E
22R05 20 E
22R05U 20 E
22R06 20 G
22R07 20 I
22R12 19 C
22R30 20 8

22R32 20 1
22R35 21 8
22R39 19 E
22R40 21 D
22R42 21 E
22R44 21 E
22R58 21 C
22R94 19 F
22R115 21 E
22R142 20 H

24R00 19 G
24R00U 19 G
24R01 20 F
24R01U 20 F
24R02 20 G
248020 20 G
24R03 21 8
24R04 20 H
24R04U 20 1
24R05 20 1

24R05U 20 1
24R06 21 A
24R06U 21 A
24R07 21 8
24R07U 21 B
24R08 20 F
24R08U 20 F
24R09 19 1
24R09U 19 1
24R10 19 F

24R11 19 F
24R110 19 G
24R12 19 H
24R120 19 H
24R13 19 1
248130 19 1
24R19 19 G
24R190 19 G
24R20 20 A
24R20U 20 A

24821U 20 E
24R22 20 1

24R22O 21 A
24R24 21 A
24R25 21 C
24R27 21 c
24R30 21 D
24R38 21 B
24R40 20 H
24R400 20 H

24R46 21 D
24R71 19 C
24R72 19 A
24R77 21 D
24R87 20 G
24R89 19 H
24R90 19 H
24R91 19 E
24R96 20 0
24R100 37 A

24R101 19 F
24R101 37 A
24R102 37 A
24R103 37 A
24R104 37 B
248105 19 E
24R105 37 B
24R107 21 E
24R108 19 E
24R109 21 D

24R164 20 H
24R165 19 8
248166 19 E
24R167 19 8
24R168 19 C

26R31 20 A
26831U 20 A
26R32 19 A
26R37 19 8
26R38 19 8

26R44 20 8
26R45 20 G
26R50 20 C
26R51 20 D
26R60 19 C
26R71 20 E
26R72 20 C
26R86 21 A
26R88 20 A
26R105 19 A

26R106 19 B
268116 20 8
26R121 20 C
26R122 20 0
26R123 20 C
26R136 20 F
26R148 19 D
26R149 19 D
26R150 19 D
26R152 19 D
26R155 19 C

THORDARSON
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26R159 19 D
26R160 20 8
26R161 20 C
26R182 19 A
26R163 20 D
26R164 19 F
26R165 19 A

s
22S14 8 C
22S21 6 F
22S22 6 A
22S51 13 A
22S61 7 C
22S63 8 C
22S64 7 B
22S65 8 C
22S67 6 G
22S67 8 C

22S70 6 G
22S71 6 G
22S81 10 F
22S83 10 G
22S103 10 F
22S109 10 G
22S118 13 A

24S00 10 H
24S01 10 E
24S02 10 A

24S04 8 A
24S05 7 C
24S06 8 A
24S08 8 B
24S11 7 C
24S12 7 0
24S14 8 A
24S17 6 F
24S19 7 A
24S21 9 A

24S22 9 A
24S24 9 A
24S27 6 F
24S42 7 D
24S44 7 A
24S45 10 F
24S46 10 G
24S47 10 G
24S48 6 8
24S49 6 D

24S50 6 A
24S50A 6 A
24S51 6 8
24S51A 6 B
24S52 6 C
24S53 6 A
24S54 6 E
24S55 7 D
24S56 7 A
24S57 6 G
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24S58 7 A
24S59 7 B
24S60 7 D
24S61 8 A
24S64 7 C
24S66 10 G
24S71 10 C
24S72 10 B
24S73 10 C
24S74 10 D

24S75 10 F
24S76 10 H
24S77 6 F
24S79 6 F
24S80 13 A
24SB1 6 D
24S83 6 D
24S89 6 B
24S91 6 C
24S92 6 C

24S98 6 
24S99 6 E
24S101 10 C
24S105 10 B
24S109 9 B
24S113 11 A
24S114 7 B
24S123 10 B
24S124 10 B
24S125 10 D

24S126 9 B
24S127 6 A
24S128 10 D
24S129 9 A
24S135 6 D
24S150 6 C
24S151 10 C
24S153 10 E
24S159 10 B
24S166 10 A

24S167 10 A
24S168 10 D
24S169 9 A
24S170 10 C
24S171 10 A
24S172 10 A
24S173 6 C
24S174 7 C
24S176 10 E
24S177 13 A

24S17B 10 D
24S179 7 A
24S180 8 B
24S181 8 A

25S06 10 F
25S12 6 E
25S12 7 B
25S36 7 A

25S41
25S77
25S81

7
6

14

B
G
A

26S47 7 B
26S49 6 B

27S93 16 C
27S95 16 E
27S100 16 C
27S101 16 E
27S102 16 E
27S105 16 D
27S110 17 A
27S111 16 D

TR
TR 1 15 F
TR 2 15 C
TR 3 15 C
TR4 15 C
TR 5 15 A
TR 6 15 D
TR 7 15 D
TR 10 15 C
TR 11 15 A
TR12 15 A

TR 13 15 D
TR 17 15 E
TR 19 15 A
TR 23 15 D
TR 24 15 H
TR 26 15 E
TR 27 15 B
TR28 15 H
TR 34 15 E
TR 36 15 G

TR 60 14 B
TR 61 14 B
TR 63 14 D
TR 64 14 C
TR 65 14 C
TR 66 14 E
TR67 14 D
TR78 43 E
TR 83 43 F
TR95 43 F

TR 101 15 A
TR 102 15 B
TR 103 15 B
TR 104 15 B
TR 105 15 B
TR 106 15 E
TR 107 15 C
TR 108 15 D
TR 109 15 E
TR 111 15 F

TR 111 16 C
TR 112 15 F
TR 113 15 F

TR 114 15 F
TR114 16 C
TR115 15 G
TR 116 14 F
TR 117 15 G
TR 118 15 G
TR119 15 H

TR153 29 A
TR 154 29 A
TR 163 14 A
TR 179 14 E
TR186 14 F
TR195 14 C
TR196 14 B
TR 238 14 E
TR240 16 C
TR246 14

TR 249 16 E
TR 250 16 E
TR 257 14 D
TR 258 14 F
TR 259 14 E
TR 260 14 F
TR261 15 G
TR 263 14 F
TR 269 43 A
TR 270 43 A

TR 271 43 A
TR 272 43 A
TR 273 43 A
TR 274 43 B
TR 275 43 B
TR 276 43 B
TR 277 43 C
TR 278 43 C
TR 279 43 C
TR 280 43 C

TR 281 43 C
TR 282 43 0
TR 283 43 D
TR 284 43 0
TR 285 43 D
TR 286 43 0
TR 287 43 E
TR 288 43 E
TR 295 14 E
TR 296 14 C

TR 299 14 F
TR 300 14 A
TR301 14 0
TR 303 14 B
TR 304 14 B
TR 305 14 C
TR 306 14 A
TR 307 14 A
TR 308 16 A
TR311 16 B

TR312 16 A
TR314 16 A
TR315 16 A

TR 316 16 A
TR 317 16 A
TR 338 16 B
TR 354 43 E
TR 355 43 E
TR 405 16 D
TR462 43 F

TR 464 43 F
TR465 43 G
TR 466 17 C
TR 482 16 B
TR 483 43 B
TR484 43 B
TR485 43 F

V
23V03 39 D
23V04 39 D
23V09 45 B

23V11 45 B
23V12 45 B
23V13 45 B
23V14 45 B
23V17 47 D
23V1B 47 E
23V19 46 C
23V21 44 B
23V22 44 C
23V23 44 C

23V24 44 D
23V25 46 B
23V34 47 A
23V35 47 A
23V36 47 A
23V37 47 A
23V3B 47 A
23V39 47 B
23V40 39 0
23V41 39 D

23V44 46 0
23V45 46 A
23V46 44 F
23V48 46 A
23V49 46 B
23V5O 39 E
23V51 39 E
23V52 39 E
23V53 39 E
23V54 39 E

23V55 46 B
23V57 46 D
23V58 46 C
23V60 38 A
23V61 38 A
23V62 38 A
23V63 38 A
23V64 38 A
23V65 38 B
23V66 38 B

23V67 38 C
23V74 46 B
23VB0 47 D
23V81 44 A
23V84 44 E
23V86 46 A
23VB7 46 A
23V88 46 D
23V89 39 B
23V89 42 D

23V90 46 C
23V91 45 A
23V92 45 A
23V93 45 A
23V94 47 E
23V100 39 A
23V101 39 A
23V102 40 C
23V103 40 A
23V104 40 A

23V105 40 A
23V107 40 A
23V115 40 
23V116 40 
23VI17 40 D
23V118 40 0
23V119 40 D
23VI20 44 F
23V121 40 C
23V122 39 B

23V126 46 C
23V128 46 B
23V129 46 C
23V130 46 D
23V133 47 E
23V153 41 A
23V191 44 A
23V197 47 B
23V210 39 A
23V213 46 A

23V215 42 C
23V236 39 G
23V237 39 G
23V238 39 G
23V239 39 G
23V252 40 F
23V253 40 F
23V254 40 F
23V255 40 F
23V256 41 A

23V257 41 A
23V258 41 A
23V259 41 A
23V270 25 H
23V288 44 G
23V289 44 H
23V290 44 G
23V291 44 H
23V292 44 H
23V293 44 H

THORDARSON
Part No. Page Section

THORDARSON
Part No. Page Section

THORDARSON I THORDARSON I THORDARSON

Part No. Page Section Part No. Pago Section Part No. Page Section
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23V294 44 I 23V369 46 E 23V389 39 F 23V409 40 E 23V430 41 G
23V295 44 H 23V370 46 E 23V390 39 F 23V410 40 E
23V296 44 1 23V371 46 F 23V391 39 F 23V411 40 E 25V10 44 A
23V338 44 A 23V372 46 F 23V392 39 F 23V412 44 G 25V11 44 B
23V339 44 C 23V373 46 F 23V393 44 A 23V413 44 G 25V12 44 C
23V340 44 □ 23V374 47 0 23V394 40 B 23V414 44 G 25V13 44 C
23V341 44 E 23V375 47 0 23V395 47 E 23V415 40 G 25V14 44 0
23V342 44 E 23V376 47 0 23V396 40 A 23V416 40 G 25V15 44 E
23V343 44 D 23V377 42 B 23V397 44 B 23V417 40 G 25V16 47 C
23V344 44 B 23V378 37 A 23V398 44 B 23V418 40 G 25V18 47 C

25V19 47 C
23V356 39 C 23V379 41 C 23V399 44 0 23V419 41 B 25V20 47 c
23V357 39 C 23V380 41 c 23V400 44 E 23V420 41 B
23V358 39 c 23V381 41 c 23V401 42 E 23V421 41 B 27V50 48 A
23V359 39 c 23V382 41 c 23V402 42 E 23V422 41 B 27V51 48 A
23V360 39 A 23V383 39 A 23V403 42 E 23V423 41 0 27V52 48 A
23V364 46 E 23V384 41 F 23V404 42 E 23V424 41 0 27V53 48 A
23V365 46 E 23V385 41 F 23V405 42 F 23V425 41 0 27V60 38 0
23V366 46 E 23V386 41 F 23V406 38 B 23V426 41 0 27V61 38 0
23V367 46 F 23V387 41 F 23V407 38 B 23V427 41 F 27V62 38 0
23V368 46 F 23V388 39 F 23V408 38 B 23V428 41 G 27V63 38 0

23V429 41 G 27V64 38 0

GENERAL INFORMATION
AUDIO TRANSFORMERS—These transformers are designed and used to change impedance ratios be­

tween stages of voice frequency equipments or to provide electrical isolation between different equipments.
Audio units cover a broad range of frequencies and may perform several different functions in the same

equipment. Voltage or current level change, AC or DC isolation, filtering, and impedance matching are
some typical in-circuit applications.

The application requirements often influence transformer design and result in specific emphasis on
one or more characteristics at the expense of others. Such affected parameters include power levels, im­
pedance matching, shielding, insertion loss, and physical size.

In the specification headings starting on page 6, the most widely used electrical factors are listed as
well as mechanical dimensions and mounting style. The impedance values shown are the reflected imped­
ances measured at a reference frequence (usually the geometric mean of the frequency range), with sec­
ondary load as shown. Turns ratios and nominal impedances listed are derived by the square of the turns
ratio method:

2
ZIN = Rload X a WHERE a = TURNS RATIO

Values of de currents listed are maximum and in the example of push-pull operation are maximum for
each half of the winding (center-tap current may be twice the amount shown).
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THORDARSON

AUDIO TRANSFORMERS
The following transformers present complete coverage of units for use in audio or related applications. The

output types are isted first, fohowed by 70 and 25 volt line units for use in speaker systems. The section is con­
cluded with input, interstage, driver, and other audio-related transformers. Please note that any of these units
may be used in applications other than those named in the headings if the ratings are observed The trans­
formers are listed in order of increasing primary impedance.

OUTPUT: SINGLE PLATE TO VOICE COIL AND/OR LINE

• Maximum primary current unbalance. ••Split center tap. Dual C.T. secondaries. t3% and 6% primary humbucking tap. |5% Tap

Sec­
tion

TM
Part No.

Impedance In Ohm Max.
Pri.

MADC
Audio
Watts

Overall
Turns
Ratio

DC Resistance
Frequency
Response
*1 DB

RMS
Test
Volts Style

Termination
Outline

Dimensions
Mounting

Dimensions wl
Lbs.

PrL
Ohms

Sec.
OhmsPrL Sec. PrL Sec. H W D MW MD

24S127 1000 4 90 4 15.8:1 54 0.56 200-20000 500 BAH Leads Leads IK 2K IK 2 — 0.5

24S53 2000 3.5 50 3 25:1 130 0.42 200-1000 1000 BAH Leads .eads P/is 2K IK IK — 0.2

A 24S50 2000 3.5 60 5 23.7:1 90 0.4 50-20000 2000 BAH Leads Leads IK 2K IK 2 — 0.5

24S50A 20001 3.5 55 5 25.3:1 127 0.41 — 1100 BAH Leads Leads Hi 2K IK 2 — 0.5

22S22 30001 3-4 50 2-3 27.3.1 207 0.31 - 1000 BAH Leads Leads P/l< 2>/h IK IK - 0.21

24S89 3000 f 3.5 50 5 29.81 200 0.7 200-20000 1500 BAH Leads Leads IK 2K IK 2 — 0.5

24S48 4000-5000 3.5 10 5 39.5:1 240 0.42 30-20000 1000 BAH Leads .eads IK 2K 1 IK — 0.4

B 24S51 5000 3.5 40 5 37.8:1 280 0.38 200-20000 1000 BAH Leads Leads IK 2K IK 2 — 0.5

24S51A 5000 f 3.5 40 5 39.9 1 260 0.43 200-20000 1100 BAH Leads Leads IK 2K IK 2 — 0.5

26S49 5000 3.5 50 8 37.7:1 250 0.33 200-20000 500 BAH Leads Leads IK 2”/.» IK 2K - 0.5

24S173 5000 3-4 35 3 37.3.1 340 0.50 200-15000 1500 BAH Leads Leads IK 2K IK IK — 0.4

24S92 5000 4/8/16 50 8 16.7:1 350 1.34 — 1500 BAH Leads Leads 2 3K IK 2>’/i. — 1.0

C 24S1S0 5000 6-8 40 10 25.8:1 290 0.72 200-20000 1500 BAV Leads Leads 2K 2K IK 2K — 0.75

24S91 5000 4/8/16/500 55 20 3.16:1 400 39.4 50-20000 1500 GGV Leads Leads 3K 2K 2K 2 P'/is 2.5

24S52 7000-10000 3.5 30 5 44.5.1 350 0.41 200-20000 500 BAH Leads .eads IK ’K IK 2 — 0.5

24S135 7000-10000 1/2/4 35 4 50:1 270 0.44 200-15000 1000 BAH Lugs Lugs IK 2K IK 2 - 0.5

24S49 7000-8000 3.5 10 3 47.6:1 372 0.44 200-15000 1000 BAH Leads Leads IK 2'/is IK IK — 04

D 24S81 8000 3.5 30 3 47.6:1 477 0.34 — 1000 BAV Leads Leads IK IK 1 IK — 0.25

24S83 10000 3.5 30 3 53.7:1 500 0.32 — 1000 BAH Leads Leads P/i» 2K IK IK — 0.2

24S98 10000 4 30 5 57.1.1 290 0.26 200-20000 1000 BAH Leads Leads IK 2K IK 2 — 0.5

25S12 15000- 50/125- 0* .031 5.5:1 690 40.2 40-20000 500 UTV Terminals Terminals 2 IK IK P/Sr PKr 1.0

E
24S54 15-20000

150/200-
250/333
500-600

3.5 10 5 65.1:1 820 0.40 200-20000 1000 BAH Leads Leads IK 2K IK 2 0.5

24S99 25000 4 5 5 80.3:1 1160 0.6 200-25000 1000 BAH Leads Leads IK 2K IK 2 — 0.5

OUTPUT: PUSH-PULL PLATES TO VOICE COIL AND/OR LINE

Listing continued on next page

Sec­
tion

TM
Part No.

Impedance in Ohms Max.
PrL

MADC
Audio
Watts

Overall
Turns
Ratio

Nominal
DC Resistance

Frequency
Response

DB

RMS
Test
Volts Style

Termination
Outline

Dimensions
Mounting

Dimensions wt.
-bs.

PrL
Ohms

Sec.
OhmsPrL Sec. PrL Sec. H W D MW MD

24S79 3300/3800 C.T. 4/8/250/800 125 75 2.7:1 74 10.1 50-20000 2000 GGV Leads Leads 4K 4 3K 3 2‘K. 8.0

22821 4000 C.T. 8/16/32 75 7.5 11.1.1 170 1.4 100-15000 1000 BAH Leads Leads 2K 3K 2 3K — 1.4

F 24S77 4400 C.T. 4/8/16/
250/500

70 30 3.16:1 343 20.48 - 1500 GGV Leads Leads 3K 3 3K 2 2K 3.5

24S27 5000'10000/ 50/125/333/ 15 10 6.25:1 1325 50 40-15000 1500 BAH Lugs Lugs 2 3K IK 2'K» — 1.0
20000 C.T. 500

24S17 5000 C.T. 4/8/16 80 15 18.6:1 205 0.68 - 1500 BAV Leads Leads 2K 2K IK 2K — 1.0

25S77 5000 C.T. 4/8/16 75 18 18.2.1 185 0 98 70-15000 1500 TAV Leads Leads IK 2"/n 2K Hi 2K 1.75

228 70 5000 C.T. 3.5/8/16 80 25 3.1 1 230 0.75 100-10000 1600 GGV Leads Leads 3'/i. 2!4 l'/l. 2 P'/is 2.5
250/500 Use 250 Ohm Ta for 70.7 Volt Line 6 20 Wa its

G 22S71 5000 C.T. 4/8/16
250/500

80 30 2.4:1 250 53.5 20-20000 1500 GGV Leads Leads 3K 3 3K 2 2K 3.7

24857 6600 CT. 4/8/16
250/500

150 35 3.6:1 120 8.9 30-20000 1600 GGV Leads Leads 4 3K 314 2K 2K. 4.5

22S67 6600 C.T. 8/16 125 50 11.8:1 120 1.1 20-20000 1600 GGV Leads Leads 4’/u 3’/.. 4K 2K x 3*Zi 6.5

THORDARSON has additional standard and stocked AUDIO TRANSFORMERS which are not listed in this
catalog. Contact factory for additional information.
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THORdarsON
AUDIO TRANSFORMERS

OUTPUT: PUSH-PULL PLATES TO VOICE COIL AND/OR LINE (Cont'd)

♦Maximum primary current unbalance. ♦♦Split center tap. Dual C.T. secondaries.

Sec­
tion

TH
Pert No.

Impedance in Ohnu Max.
Prl.

MADC
Audio
Watts

Overall
Turns
Ratio

Nominal
DC Resistance

Frequency
Response
-3 DB

RMS
Test
Volts Style

Termination
Outline

Dimensions
Mounting

Dimensions
WL
Lbs.

PrL
Ohms

Sec.
OhmsPri. Sec. PrL Sec. H W D MW MO

24S58 7000/
10000 C.T.

3.5/8/
16/500

60 25 5.5:1 365 14.73 - 1600 GGV Leads Leads 3>/i» 27, 27, 27« l”/i< 2.7

24S179 10000 C.T. 4/8/16/500 70 25 4.8:1 425 0.6/
21.2

60-20000 1500 GGV Leads Leads 3'6 2”/i. 274 2’6 2 4.5

A
24S44 10000 C.T. 2/4/8/16/

250/500
45 15 4.48:1 344 22.3 - 1000 BHH Lugs lugs 2 37. 174 2”6. — 1.0

24S56 10000 C.T. 2/V8 75 8 23.5:1 290 0.72 100-15000 1000 BAH Leads Lugs 17, 2 7, 1'6 2’6 — 0.7

24S19 10000 C.T. 4/8/16
3.5/8/16

40 12 24.1:1 575 1.2 100-15000 1500 BAV Leads Leads 2’6 27, 174 27, — 1.0

25S36 10000 C.T. 4/8/16
150/600

200 15 4.6:1 580 70 50-10000 2000 TAV Lead Lead 36 37* 4 27, 3'6 5.0

25S41 10000 C.T. 4/8/16
150/600

200 15 4.6:1 580 70 50-10000 2000 TTV Terminals Terminals 36 37, 4 274 3'6 5.0

22S64 10000 C.T. 4/8/16
250/500

50 25 4.3:1 560 28.7 60-2000 1600 GGV Leads Leads 3'6 27, 27, 2 174 2.5

B 26S47 14000 C.T. 3.5 35 12 63.2:1 470 0.22 100-15000 500 BAH Leads Leads 2 37, 2 2'7i. — 1.0

25S12 15000** 50-125/150-200/
250-333-500/600

0* .031 5.5:1 690 40.2 40-20000 500 UTV Terminals Terminals 2 16 1’6 1’6j 17m 1.0

24S114 18000 C.T. 50/250/600 20 2 5.5:1 1200 43 70-10000 500 BHH Leads Leads 16 2”6. 1'6 2’6 — 0.5

24S59 25000 C.T. 3.5 10 5 79 1 850 0.3 200-10000 500 BAH Leads Leads 1’6 27, 17, 2 — 0.4

UNIVERSAL OUTPUT: SINGLE OR PUSH-PULL PLATE TO VOICE COIL

Listing continued on next page

Sec­
tion

TM
Part No.

Max.
Prl.

MADC
Audio
Watts

Overall
DC Resistance

Frequency RMS

Style

Termination
Outline

Dimensions
Mounting

Dimensions
WL

Lbs.Prl. Sec. Ratio
rru

Ohms Ohms
Response
=fcj DB Volts PrL Sec. H W D MW MD

24S64 1500 to 10000 .02 to .30 55 10 18.3:1 230 1.2 - 1600 BHH Lugs Lugs 1’6 26 172 27. - 0.7

22S61 2000 to
10000 C.T. .64 to 21.3 30 2 25 1 420 0.95 — 1500 BAH Leads Lugs 1’6. 2’6. 174 174 - 0.21

24S05 2000 to 0.1 to 50 50 4 22 1 207 1.24 — 1500 BHH Leads Lugs 17, 27. 1'6 2 — 0.5

c 13000 C.T.

24S11 2500 to
14000 C.T.

0.1 to 30 50 10 19.5:1 512 1.31 — 1500 BHV Leads Lugs 27. 26 16 27. — 1.0

24S174 3000/10000 C.T. .09 to 65.4 60 20 18.1:1 160 0.7 — 1000 BHV Leads Leads 27, 3'6 26 2 ”6. — 1.8

24S55 3000 to
10000 C.T.

1.0 to 30 60 20 15.8:1 214 0.7 - 1000 BHV Lugs Lugs 27, 2'6 37. 2”6. - 1.8

24S42 3000 to 0.17 to 32 70 24 15.9:1 279 0.91 — 1000 BHH Leads Lugs 27, 3”/!. 27. 37. — 1.8

D 10000 C.T.

24S12 3500 to
14000 C.T. 0.1 to 50 40 18 22.4:1 500 0.79 - 1500 BHV Leads Lugs 27. 26 2 27. - 1.2

24S60 4000 to
14000 C.T. 0.1 to 30 35 4 21.9.1 350 0.81 - 500 BHH Leads Lugs 17. 2’6 174 2 - 0.5
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THQRdarsON
AUDIO TRANSFORMERS
UNIVERSAL OUTPUT: SINGLE OR PUSH-PULL PLATE TO VOICE COIL (Cont'd)

TM
Impedance in Ohms Max.

Pri. Andie
Overall DC Restatutes FreqMUCj RMS

Test
Volts

Outline
Dinuns fans

Mounting
Dimensions

ttau P«rt No. PrL Sec. MADC Watts Ratio *- Obns Style Pri. Sec. H W D MW MD
WL
UK.

24306 *000 to
UC00 C.T. 0.1 to 50 40 8 18.1:1 500 2.1 — 1500 BHH Leads Lugs IK 2K IK 2K _ 0.75

24SQ4 4000 to
14G00 C.T. 0.1 to 50 35 4 13.3:1 300 1.1 — 1500 BHH Leads Lugs IK 2K 1'A 2 — 0.5

A 24361 4000 to
14000 C.T.

0.1 to 30 40 8 22.1 132 0.835 — 1500 BHH Lugs Lugs IK 2K 2 2K - 1.0

243161 4000 to
14000

0.02 to 122 40 15 18.2:1 350 1.0 - 1500 BHH Lugs Lugs 2K 3K 2K 3K - 1.7

24314 4000 to
14000 C.T. 0.1 to 50 50 13 13.1:1 540 1.8 - 1500 BHH Lugs Lugs 2 3K 2 2* Ms - 1.25

B
2*301 4000 to

20000 C.T. 0.5 to 50 50 8 222:1 420 0.35 — 1500 BHV Leads Lugs 2 2K IK 2 0.75

2*3130 6000 to
10000

0.6 to 4.0 75 a 44:1 175 0.5 — 1500 BHH Leads Lugs 2 3K 2 2»M< — 1.4

OUTPUT: HIGH FIDELITY

Imnsdanca in Ohms Mas.
QCItaitra r™ RMS Tram

Mentis?

s TM
Fart fc. Pri. Sec.

Pri.
MADC

Audio
Witts

Toms
Ratio -I DR

Test
Vails st>o Pri. Sec. H W D MW MD

Wt

2231* 4500 C.T. 4 3 16 150 100 162.1 170 15 20-20000 2500 GGV Lxids Leads <Me 5K 3K 4K 14.7

c 22333 50C0 C.T. 3 16 150 50 1112:1 105 105 20-20000 1600 GGV Leads Leads 4M* 5Ms 4K 2K 3Ks 6JD

2236“ 6000 C.T. a.16 125 50 113:1 125 20-20000 1600 GGV Leads Leads <Me 4K 2K 3Me 6.0

22345 7EOCC.T. 4 3.16 100 25 1-»2:1 250 13 20-50000 1500 GGV Leads Leads *Me 3Ms 4M 2K 3Ms 6J3

REPLACEMENT PARTS
THORDARSON maintains the most complete line of replacement transformers in the industry. Television lly-
backs, yokes, vertical output and power transformers are stocked in-depth plus thousands of other hard-to-
get transformers and chokes for consumer, commercial, industrial, medical, and military' applications. Your
THORDARSON distributor has up-to-date TV replacement information.
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THORDARSON

AUDIO TRANSFORMERS
Sound Distribution Systems

The 70.7 Volt and the 25 Volt sound distribution systems have become the most widely accepted distribu­
tion systems in use today. The 70.7 and the 25 Volt Line to Voice Coil Transformers have been designed to pro­
vide systems that combine simplicity and versatility with excellent sound reproduction.

There are many advantages in using a 70.7 or 25 volt System for multi-speaker installations, one of the main
advantages being simplicity itself. It is only necessary to know the full power output of the amplifier and the
full power desired at each speaker to design the complete speaker system. To choose the correct transformers
match the power to be delivered to each speaker with the power rating of a 70.7 or 25 Volt Line Transformer.
Then connect the primaries of the transformers to the 70.7 or 25 Volt tap on the amplifier. When the sum of the
power rating shown on each transformer is equal to the full power output rating of the amplifier, and the speak­
ers are connected to the appropriate secondary tap, the system is perfectly matched.

Most newer amplifiers have a designated 70.7 and/or 25 volt outlet, but almost any amplifier has an im­
pedance tap which may be used as a 70.7 or 25 volt output.
The following table gives these impedance taps:

Full Power Output of Impedance tap Impedance tap For Power ratings not shown use the
Amplifier for 70.7 Volt Line for 25 Volt Line following formulae:

5 ..................... ........... 1000 Ohms............... . 125 Ohms 5000 Impedance Tap
10....................... ........... 500 Ohms................. .... 62.5 Ohms W for 70.7 Volt Line

20....................... .............  250 Ohms............... ... 31.2 Ohms 625 Impedance Tap
25 ............ 200 Ohms ............. ... 25 Ohms for 25 Volt Line
40....................... ........... 125 Ohms.................. . 15.6 Ohms W Full Power Output
50................... .............  100 Ohms................... ... 12.5 Ohms of Amplifier

100..................... ............. 50 Ohms................... . . 6.25 Ohms

Another big advantage of these systems is its versatility. Speakers may be added, removed or their power
level changed by simply moving a single connection on the transformers.

A TYPICAL INSTALLATION OF THE 70.7 VOLT
LINE DISTRIBUTION SYSTEM.

25 VOLT LINE TO VOICE COIL (SPEAKER)

Sec­
tion

TM
Pert No.

Impedance In Ohms
Audio
Watts

Overall
Turns
Ratio

DC Resistance
Frequency RMS

Test
Volts Style

Termination
Outline

Dimensions
Mounting

Dimensions
WL
Lta.PrL Soc. Ohms Ohms *S DB PrL Sec. H w D MW MD

24822 39/78/156/312.5/625/1250 4/8/16 16/8/4/2/1/0.5 8.8:1 70 1.8 100-6000 1500 BHV Lugs Lugs 2/* 3% 2K 2»Mo — 1.75

24821 78/156/312.5/625/1250 4/8/16 8/4/2/1.5 8.8:1 125 1.1 100-10000 1000 BHV Lugs Lugs 2 2K iy« 2 — 1.0

A
24824 125/250/500/1000/2000 4/8 5/2.5/1.25/

0.62/0.31
15.8:1 85 0.50 30-20000 500 BHH Lugs Lugs IK 2K 1/4 2 0.4

24S169 125/312/625/1250 4/8 5/2/1/0.5 12.8:1 65 0.75 — 900 BAH Leads Leads IK 2>’/u ik 2K — 0.7

248129 156/312/625/
1250/2500/5000

8 4/2/1/0.5/
0.25/0.12

24.3:1 200 0.86 40-20000 1000 BAH Leads Leads ik 2>’/u 1/4 2K - 0.7

B
248128 312/625/1250 4/8 2/1/0.5 12.5:1 80 0.84 50-15000 500 BHH Lugs Lugs 1/ 2K IK 1/4 — 0.3

248109 312/625/1250 ’/8 2/1/0.5 12.4:1 80 0.62 40-15000 1500 BAH Leads Leads ik 2K IK 2 0.45

THORDARSON has additional standard and stocked AUDIO TRANSFORMERS which are not listed in this
catalog. Contact factory for additional information.
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THorparsoN

AUDIO TRANSFORMERS
70.7 VOLT LINE TO VOICE COIL (SPEAKER)

•Autoformer

»*c- „ 1 Itqi.d.nM In Ohms
Audio
Wette

Overall

Nominal
DC Resistance

Frequency Termination Dlmemhns
Mounting

Dimensions
Part No. 1 PrL Sec. Ratio Ohms Ohme

“» OB*
PrL Sec. H w D MW MD

24S172 82/166/312/625 8 60/30/15/7.5 8.8:1 15 0.42 - 1000 LAH Leads Leads 3'A 3y* 3 3K 2’A 4.0
24S167 100/125/200/333 4/8/16 50/40/25/15 4.6:1 23 1.2 40-20000 1500 BAV Lugs Lugs 2’A 2'A 2 2K — 1.5

A 245171 166/312/625/1250 8 30/15/7.5/3.8 12.6:1 27 0.5 — 1000 BAH Leads Leads 2K 4 2A 3’A. — 2.5

24S166 166/250/500/1000 4/8/16 30/20/10/5 7.9:1 36 9.1 40-20000 1500 BAV Lugs Lugs 2H 2H iy< 2K — 1.2

24S02 208/416/832/1664/3230 4/8/16 24/12/6/3/1.5 13.9:1 60 0.68 40-20000 1500 BHH Lugs Lugs 2»Ai 3”A. 2 3’A - 2.5

24S105 250/500/1000/2000 4/8/16 20/10/5/2.5 11.2:1 63 0.72 50-20000 1000 BHV Lugs Lugs 2K 2J4 iy< 2K - 1.0

24S72 312.5/625/1250/
2500/5000/10000

4/8/16 16/8/4/2/1/.05 25.1:1 480 0.88 100-5000 1000 BHV Lugs Lugs 2K 3K 2K 2”A. - 1.75

B Z4S12S 333/357/384/417/555 8/16 15/14/13/12/11 5.3:1 29 1.1 50-20000 1000 BHV Lugs Lugs 2’A. 2’A iy* 2K — 1.2

24S159 333/357/384/417/555 8 15/14/13/12/11 7.1:1 28 0.71 40-20000 1000 BHV Lugs Lugs 2H 2K iy* 2’A — 1.2

24S124 500/555/625/
715/833

8/16 10/9/8/7/6 6.9:1 69 1.2 50-20000 1000 BHV Lugs Lugs 2 2’A PA 2 — 0.7

245101 500/1000/2000/
4000

4/8/16 10/5/
2.5/1.25

15.8:1 157 0.84 40-20000 1000 BAV Leads .eads 2K 2 - 1.6

245151 500/1000/2000/
4000/8000

4/8/16 10/5/2.5/1.25/.062 21.5:1 760 1.7 50-20000 1000 BHH Lugs Lugs IK 2”Ai PA 2K — 3.75

c 245170 500/1000/2000'4000 8 10/5/2.5/1.25 22.2:1 200 1.2 — 1000 BAV Leads Leads 2% 3‘Ae iy« 2K — 1.0

24571 500/1000/2000/
4000

4/8/16 10/5/2.5/
1.25*

22.4:1 200 1.3 100-6000 1000 BHV Lugs Lugs 2’A 2Vi ik 2’A — 1.0

24571 625/1250/2500
5000/10000

4/8/16 8/4/2/1/0.5 25:1 830 1.4 50-20000 1000 BHV Lugs Lugs 2 2’A P/i 2 - 1.0

245168 1000/2500/5000/10000 8 5/2/1/0.5 35.1:1 600 0.73 — 900 BAH Leads Leads PA 2”As P/i 2K — 0.7

24S178 1000/2000/4000/
8000/16000

4/8 5/2.5/1.25/
0.625/0.312

44.7:1 850 0.54 50-20000 1000 BAH Leads Leads IK 2K P/i 2 - 0.5

D
24574 1000/2000/4000/

8000/16000
4/8 5/2.5/1.25/

0.62/0.31
44.7:1 850 0.54 50-20000 1000 BHH Lugs Lugs ik 2’A pa 2 - 0.5

245125 1000/1250/
1667/2500/5000

8/16 5/4/3/2/1 79.1:1 265 1.9 50-20000 1000 BHH Lugs Lugs pa 2y. PA 2 — 0.5

245128 1250/2500/
5000/10000/20000/40000

8 4/2/1/0.5/
0.25/012

64.6:1 1820 1.1 50-20000 1000 BAH Leads Leads pa 2fi PA 2K — 0.7

24S153 2500/5000/10000 4/8 2/1/0.5 34.5:1 550 0.87 50-15000 1000 BHH Lugs Lugs PA 2K P/| IK — 0.2

E 24S176 2500/5000/10000 8 2/1/0.5 34.6 1 650 0.74 50-2000 1000 BAH Leads Leads pa 2K PA 2 — 0.4

24501 2500/5000/
10000/20000/

40000

4/8 2.0/1.0/
0.5/0.25/

1.25

66:1 1225 1.04 — 1000 BHH Lugs Lugs 'A 2'Ai PA ik — 0.2

MISCELLANEOUS LINE TO VOICE COIL (SPEAKER)

Sec­
tion

TM
Part No.

Impedance in Ohms
Audio
Watte

Overall
Turns
Ratio

Nominal
DC Resistance

Frequency
Response
-1 DB

RMS
Test
Volts Styl.

Termination
Outline

Dimensions
Mounting

Dimensions

PrL Sec. Ohrm Ohm. Pri. Sec. H w D MW MD

22SI1 45/50 3.5/8 8 2.3:1 4.4 0.43 100-20000 500 BAH Leads Leads IK 2K IK 2K — 0.7

25S06 400-500 C.T. 3.2/4 1 11.1:1 35 0.41 100-20000 500 RTV Terminals Terminals PA. A di a. “A. — 0.06

F 24S75 500 3.2/6/8 5 8.1:1 50 0.85 60-20000 1000 BAH Leads Lugs IK 2K PA 2 — 0.45

22S103 500 4/8 5 7.95:1 33.6 0.7 300-7000 500 BAH Leads Leads IK 2K PA P/i — 0.45

24S45 500 4/6/8/15 15 5.7:1 20 0.9 100-10000 500 BHV Lugs Lugs 2»A. 2 A PA 2K - 1.2

24S46 500/1000/
1500/2000

3.5/8 8 15.4:1 200 0.6 60-15000 1500 BHH Lugs Lugs IK 254 PA 2K - 0.7

24S66 500/1000/
1500/2000

3.5/8 10 16.7:1 128 0.76 - 1100 BHV Lugs Lugs 2 2’A PA 2 - 1.0

G 22S109 500/1000/1500
2000 3000

4/8/16 10 12.9:1 220 1.3 50-15000 1500 BHV Lugs Lugs 2»A. 2>»/is ik 254 - 1.5

24S47 500/1000/
1500/2000

3.5/8 12 15.7:1 100 0.7 50-15000 1600 BHV Lugs Lugs 2»A. 2¥i ly. 2K - 1.2

22S83 500/1000/
1500/2000 3.5/8/16 15 10.6:1 100 1.1 70-7000 1500 BAH Leads Lugs 2’A 3’A 2 354 - 2.25

24S00 500/1000/1500 4/8/16 25 9.9:1 70 0.9 60-20000 1500 BHV Lugs Lugs 3'A 354 2’A 3’A 2.5

h 24S76 500/1000/
1500/2000/
2500/3000

06 to 8 when Pri.
is 500

.12 to 16 when
Pri. is 1000

15 7.9:1 60 0.4 60-15000 1500 BHV Lugs Lugs 2'/,. 214 2 254 — 1.4

10



THordarsoN
AUDIO TRANSFORMERS

MATCHING 25-VOLT LINE TO 70.7-V0LT LINE OR 70.7-V0LT LINE TO 25-VOLT LINE

Audio
Watts i

Sec­
tion

TM
Part No.

Matching Impedinco

Primm, Secondary

A
24S113 25V Line to 70.7V Line or

70.7V Line to 25V Line
30 Watts

20.8 C.T. to 166 C.T.5 or
166 C.T. to 20.8 C.T.§

Frequency
Response

DB

DC Resistance

Prl.
Ohms

Sec.
Ohms

1.8 16.7 BAV

1 Termination
Outline

Dimensions
Mounting

Dimensions
WL
Up.1 PrL Sec. H w D MW MD

I Leads Leads 3’Z. 3K 3% 3'/, - 2.320-20000 1500

LINE TO LINE

TM Impedance in Ohms
Audio

Frequency Termination D
Outline
Imonslons

Mounting
Dimensions

WL
tion Part No. Primm, S.»ndm, Watts *fDB Style PrL Sec. H W D MW MD Lbs.

20A07 50/125/200/333/500 50/125/200/333/500 10 2OO-15OOO BHH Lugs Lugs 2 3K IK 2”Z. — 1.0

B 20D20 50/125/200 C.T./333/500 C.T. 50/125/200/333/500 20 100-15000 GTV Lugs lugs 3’Z. 2K 3K 2 l‘‘Z. 2.4
20A103 600 C.T./150 (Split WDG) 600 C.T./150 (Split WDG) 1 100-10000 BAH Leads Leads i’Z. 2’Z. IK IK - 0.21

HIGH FIDELITY, INPUT/INTERSTAGE (SHIELDED-CASED)

Ohms Style Prl. Sec. H

25A46 Term.
25A54 1 1.55 Plug V/u

c 150/600*

25A2Z

25A59 50/200/500 50000 C.T. 5 MW 51.8 3920 1:10 20-20000 500 UTV Term. Term. 2 V/2 V/nHi VA2 0.5

25A68 50000 C.T.♦ 28.63100 MW 1440 1.10 20-20000 500 UTV Term. IKTerm. 2 IK V/u 0.5

D
25A15 50 MW 23.9 35.8 20-20000 500 UTV Term. Term. 3>/i. 3>/h 2K 2”/m 0.6

25A16 15 MW 17.1 2370 1:10 30-20000 500 UTV Term. 2 IK IK I’/fe V/u 0.5

50-125/150-200/
250-333-500/600

125/500*

50-200/250

50/125/200/
250/333/500

25A63

25A60

50-125/150-200/
250-333-500/600

50-125/150-200/
250-333-500/600

250 MW

35 MW

30 MW

30 MW

30 MW

00-20000

30-20000

500

500

500

UTV

UTV

UTV

Term.

Octal

IK

IK

IK

43.3

11.64

21.96

29.3

32

75.2

43.3

42.92

41.6

32

20-30000

30-30000

40-50000

500

500

Term.

Term.

Term.

P/i.

2

2

2

IK

IK

IK

Dia.

Dia.

Mounting
Dimensions

IKr

IVu
V/u

V/u
V/a
V/u

Term.

Term.

Term.

Audio
Watts

125/500*

50-200/
250-500/600

150/600**

RTV

Plug-in

PrL
Ohms

Mike, Pickup or
Line to P.P. Grids

Mike. Pickup or
Line to S. or P.P.
Grids

Mike pickup or
Line to Line

Mike, Pickup or
Line to Grid

50/125/200/
250/333/500

50000

“Z.

8 Pin Octal

Normal
DC Resistance

Overall
Turns
Ratio

Line to Line 50-200/250-500/600 50-200/250-500/600

- 50/125/200/
250/333/500

Outline
Termination DimensionsPart

No. Application

________ Impedinco In Ohnu

IS °B *•«* MW

♦Split windings **Dual split windings

THORDARSON has additional standard and stocked AUDIO TRANSFORMERS which are not listed in this
catalog. Contact factory for additional information.
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THORDARSON

AUDIO TRANSFORMERS

MICROPHONE, PICKUP, VOICE COIL, OR LINE TO GRID(S)

Sec­
tion

TM
Part No. Application

Impedance
Nominal

DC Resistance
Overall
Turns
Ratio

Frequency
Response
*3 DB

RMS
Test
Volts Style

Termination
Outline

Dimensions
Mounting
Dimensions

WL
Lb».

in Ohms Walts
Max.

Prl.
Ohms

Sec.
OhmsPrL Sec. PrL Sec. H W D MW MD

20A16 V.C. to Grid 3.5 50000 — 0.58 701 1.124 150-10000 500 TA7J Leads Leads IMr — IMr IM. — 0.3

20A04 V.C. to Grid 3/6 38400 — 0.32 1100 1:80 100-10000 500 BAH Leads Leads IM. 2M IM 2 — 0.5

Z0AS5 Mike or Mixer to Grid 50 50000 1 8.8 6500 1:31.6 2OO-2OOOO 500 BAH Leads Leads IM. 2M IM IM — 0.4

A
20A31 Mike, or Line to P.P. Grids 50/125/

200/333/
500

89000
C.T.

10 8.93 4185 1:13.3 60-10000 500 BHH Lugs Lugs 2 3% IM 2'M. — 1.0

20A0I Mike, Pickup or Line to Grid 50/
>7.5 C.T.
200 C.T.

333/
500 C.T.

72000 1 37.4 1335 1:12 100-20000 500 BAH Lugs Leads IM. 2M. IM IM 0.21

20A32 Mike to S. Grid 70/200 80000 5 13.6 2650 1:20 200-5000 500 BAH Leads Leads IM 2M IM 2 — 0.5

20A30 Mike, Line to Grid 70 1300000 1 1.68 6830 1:137 200-5000 500 BGV Leads Leads IM. I’M. IM. IM — 0.5

B 20A33 Mike to Grid 100 60000 5 10.3 4480 1:24.5 200-5000 500 BAH Leads Leads I’M 2M IM 2 — 0.5

20A09 Mike, Line to Grids 100 700000
C.T.

5 1.04 3625 1.83.3 100-15000 500 BAH Leads Leads IM 2'M. IM 2M — 0.6

20A21 Mike to S. Grid 200 C.T. 57000 10 42.9 2400 1:17 200-7000 1500 BHV Lugs Lugs 2 2M IM 2 — 0.7

20A99 Line or Mike to Grid 400 C.T. 195000 1 5.45 1330 122.2 200-10000 500 BAH Leads Leads IM. 2M. IM IM - 0.21

20A00 Line to S. or P.P. Grids 5C /200/600
C.T.

60000
C.T.

1 18.1 1225 1:10 100-10000 500 BAH Leads Leads IM 2M IM 2 — 0.5

c
20A102 Line to S. or P.P. Grids 500/600

C.T.
60000
C.T.

1 24 1325 1:10 100-10000 1500 BAH Leads Leads IM 2M IM 2 — 0.5

20A01 Line to Grid 500/600
C.T.

240000 - 13 3330 1:20 20-5000 1500 FGV Leads Leads 2M 2M 2M 2M — 0.8

20A11 Line to P.P. Grids 500/600
C.T.

240000
C.T.

- 11.7 3120 1:20 60-10000 1500 BGH Leads Leads 2 3M 2M 2'M. - 1.0

INTERSTAGE: PLATE(S) TO GRID(S)

Sec­
tion

TM
Part No.

Impedance In Ohms Max.
Primary
MADC

Turns
DC Resistance Frequency

Response
*3 DB

RMS
Test
Volts Style

Termination
Outline

Dimensions
Mounting

Dlmanslona
WL
Lbs.Primary Secondary Ratio nu ’«• PrL Sec. H W D MW MD

20A101 7000-15000 7000-15000 10 1:1 970 1238 60-10000 750 BAH Leads Leads IM 2M IM 2M — 0.7
20A16 7000-15000 28000-60000 C.T. 10 1-2 431 1158 100-10000 750 BAH Leads Leads IM 2M IM 2 — 0.4

D 20A18 7000-15000 63000-135000 C.T. 10 1:3 530 2160 100-10000 500 BAH Leads Leads IM 2M IM 2 — 0.5
20A22 7000-15000 63000-135000 C.T. 10 1:3 1250 3750 70-10000 500 BAH Leads Leads 2 3M 2M 2'M. — 1.0
20 AZ 3 7000-15000 63000-135000 C.T. 10 1:3 1036 3720 50-10000 750 FGV Leads Leads 2M 2M 2M 2M — 1.75

20A58 7000-22000 63000-180000 10 1.3 400 1500 100-10000 1000 BAH Leads Leads IM 2M IM 2 — 3.5
20A17 10000 40000 C.T. 8 1:2 258 812 60-10000 750 RAV Leads Leads 2 — IM. IM. IM. 0.5

E 20A93 10000 90000 C.T. 10 1:3 804 3100 100-10000 1000 BAH Leads Leads IM 2M IM 2M — 0.7

20A45 10000 90000 8 1:3 357 1447 60-10000 500 BAH Leads Leads IM 2M IM 2 — 0.4

20A19 10000 C.T. 90000 C.T. 8 1:3 553 2140 60-10000 500 BAH Leads Leads IM 2'M. IM 2M - 0.8

F
20A14 15000 C.T.

15000
3750

33700
135000 C.T.
135000 C.T.

20 1:1.5
1:3
1:6

1225 3650 70-10000 1500 BAV Leads Leads 2M 2M 2M 2M - 1.0

20A13 20000 C.T. 45000 C.T. 25 1:1.5 2050 3053 50-10000 1000 GGV Leads Leads 2'Mr 2* Mr 2M IM IM 1.75

DRIVER

Sec­
tion

TM
Part No.

Impedance In Ohms Max.
PrL

MADC

Ratio
PrL:
MSec

Audio
Watts

Nominal
DC Resistance

Frequency
Response
*3 DB

IMS
Tost
Volts Style

Termination
Outline

Dimensions
Mounting

Dimensions
WL
Lbs.

Sec.
OhmsPrl. Sec. Prl. Sec. H W Iffi' MW MD

20D86 7000 4000 C.T. 30 2.5:1 10 961 1360 50-10000 1500 BAH Leads Leads 2 3M 2M 2'M. — 1.4

G 20D89 7000 15800 C.T. 40 1.33.1 10 485 720 70-7000 1000 BAH Leads Leads IM 2'M. IM 2M ).6
20D23 8000-12000 8000-12000 30 2:1 5 1300 1620 100-20000 1500 BAH Leads Leads IM 2M !M _ 1.75
20D88 15000 8500 C.T. 15 2.66:1 .5 1026 223 300-3000 1000 8AH Leads Leads IM. 2M.

n
IM IM - 1.2
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THORdarsON
AUDIO TRANSFORMERS

TRANSCEIVER/TELEPHONE PATCH/INTERCOM

See-
tlon PartNo. Application

Impedance
in Ohms

Audio

Nominal
DC Resistance

Overall
Turns
Ratio

Frequency

r*TdT
RMS
Test
Volts Stylo

Termination
Outline

Dimensions
Mounting

Dimensions WL
Lbs.

PrL
Ohms

Sec.
OhmsPrL lec. Watts PrL Sec. H W D MW MD

22S118 Line to Voice Coil 45-50 3.5/6-8 3 3.9 0.52 2.5:1 100-20000 1000 BHH Lugs Lugs IK 2K IK 2 — 0.5
241177 Line to Voice Coil 45-50 3-4/6-8 8 . 3.7 0.4 2.5:1 100-20000 1000 BHH Lugs Lugs IK 2K 2K 2»Mo — 0.7
22851 Telephone Patch Circuit 10000 500 ea. 5 470 96 4.5:1 200-4000 500 TAV-1 Leads Leads 1‘Ms 1’Zs 2K l*Ms — 1.0

A 24180 Transceiver Output 10000 2000
and 50

2 670 250
and 5

2.2:1
and

14.1.1

200-20000 500 BAH Leads Leads IK 2K IK 2 - 0.5

20A80 Mike and/or Plate to Grid 10000
or 100

100000 1 347
or 3

1420 1:3.16
or

1:31.6

200-20000 500 BAH Leads Leads l’/u 2K IK IK - 0.25

The circuit shown at the right is a typical "Patch” hybrid circuit using
two 22S51 transformers.

This circuit is ideally suited for use in duplex radio communications
where two way communication to and from a remote point is desired. It
may also be adapted to operate sound distribution systems or speech
amplifier and modulator for transmission from remote point. The output
from a radio receiver may then be connected to the transformer marked
T2 so that the received signal may be transmitted (through the 500 ohm
line) to the remote point.

TV EXACT REPLACEMENTS
THORDARSON has the most complete line of TV exact replacement transformers in the industry. Color tele­
vision flybacks, yokes, vertical output and power transformers are designed and manufactured as exact
replacements for virtually all popular makes and models and many older black and white types are available
too. Contact your THORDARSON distributor for FREE up-to-date TV replacement information.
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THORPARSON;

TRANSISTOR TRANSFORMERS

THORDARSON introduced the worlds first line of transistor transformers in 1956. With our pioneering efforts
and continuing advancement, we are able to offer a complete selection of units for every application. The units
may be used for applications other than those listed provided the specified ratings are observed. Tran­
sistor transformers are listed in order of increasing primary impedance.

TRANSISTOR TRANSFORMERS—AUDIO/LOW LEVEL GENERAL USE: with leads

fHas Lugs on Sec. *Split center tap winding. Applications—(A) Input, (D) Driver, (J) Interstage, (M) Modulation, (S) Output to Line, or V.C.

Sec­
tion

HI
TM

Part No. Application

Impadanca in Ohmr Mat.
Primarr
MADC

DC Resistance

Audio
Watts Style

D
Outline
Imensions

Mounting
Dimensions

WL
Lba.Primarr | S.condv, Ohms H w D MW MD

TR 307 M 8 C.T. 7500/5000 .333 212.6 35 GGV 3>/e 244 3 2 P¥n 3.0
& 120 MADC

TR 163 S 9 3.5 920 1,5 1.0 10 BCH-1 2 2M« 114 PMs u/i» 1.0

A TR 306 D 20 36 C.T. 400 250 2.546 1.0 BAH P/is 2»/4s 114 iy4 — 0.20

TR 300 S 20 C.T. 8 500 .55 .35 10 BAH 1% 27u P/4 2 — 0.45

25SS1 S 24 C.T. 16 C.T * 200 2 1.2 10 TAV 4>/4 3’/. 3M. 354 2y4 5.0

TR 304 s 25 4 400 1.5 0.4 4.0 BAH 144 2»/« 114 244 - 0.60

TR 303 D 30 120* — 1.8 3.6 4.0 BAV 2 214 P/4 2 — 0.60

B TR 61 st 48 C.T. 3.2/8/16 550 1.9 1.4 5.0 BHV P’/is 2 P/4 iy4 — 0.05

TR 60 St 48 C.T. 3.2/8/16 550 3.6 1.4 10 BHV 2M. 254 2 244 — 0.90

TR 196 s 48 C.T. 8/16 275 4.5 1.4 8.0 BAH l,s/i» 3W Hi 2‘Ms — 1.0

TR 305 A 50/100 10 50 6.77 .711 5.0 BAH y4 1H ‘M. 144 - 0.15

TR 64 D 100 100 C.T. 200 6.5 8.5 0.5 BAH 1!4 214 1 iy4 — —

C TR 195 D 100 100 C.T. 100 9.1 10 4.0 BAH 144 2*¥i» 114 244 — 0.60

TR 65 D 100 200 C.T. 200 6.5 16.5 0.5 BAH P/4 214 1 iy4 — 0.20

TR 296 J 100 C.T. 10 C.T. 100 4.3 0.8 0.25 BAH P/4 214 P/u iy4 - 0.25

TR 257 J 100 1000 C.T. 100 5.5 60 1.0 BAH P/4 244 114 2 — 0.35

TR 63 S 100 C.T. 3.2/8/16 500 6.6 1.5 10 BAV 2»/j. 244 2 244 — 0.95

D TR 67 S 125 C.T. 8 50 7.5 0.9 1.5 XAV iy4 p/4 iy4 iy4 — 0.30

TR 301 D 200 C.T. 400 C.T. 10 4.0 7.0 0.6 TAV 3 2u/i» 244s 244 144 1.5

TR 246 J 200 C.T. 2000 C.T. 2 29 233 0.2 BAH y4 114 1 144 - 0.08

TR 66 D 500 C.T. 200 C.T. 50 37 17 0.5 BAH iy4 214 1 iy4 — 0.20

TR 259 J 500 C.T. 5000 C.T. 12t 40 245 1.0 BAH iy. 2Vi 144 2 — 0.35

E TR 295 A 600 C.T. 10 20 40 0.8 .05 BAH *’/!• l’/is ”/lS 144 — 0.07

TR 233 D 1000 200 C.T. 10 428 128 1.0 BAH 44 1%2 “/is P/li — 0.05

TR 179 D 1000 40 10 130 2.8 2.0 BCV-1 1“/h 114 P/4 1%» ”/4i 0.35

TR 186 D 1000 10 10 160 1.0 2.0 BCV-1 !“/>• 114 P/i 1%» 0.35

TR 116 S 1000 4/8/16 10 120 1.6 0.3 BAH y* 144 1 144 — 0.07

F TR 263 J 2000 C.T. 500 C.T. 2.0 140 65 0.2 BAH y» 144 1 144 — 0.07

TR 260 D 2000 C.T. 200 C.T. 5.0 748 120 0.1 BAH y» 1%2 u/u P/4s — 0.05

TR 258 S 2000 C.T. 4/8/16 10 260 4 0.2 BAH % P/. 1 P/s — 0.08

TR 299 S 9800 15 2i 640 2.0 0.5 BAH yt U/1S P/is - 0.05
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TRANSISTOR TRANSFORMERS

MINIATURE AUDIO: .150 WATT WITH MOUNTING TABS (3/16" WIDE) AND LEADS

Sec­
tion Application

Impedance In Ohms
Nominal DC Resistance

Overall
Turns
Ratio Style

Outline
Dimensions Dimensions

WL
Lta.

Primary
Ohmsic

Secondary
OhmsPrimary Secondary H W D MW MD

TR 12 J 100 C.T. 10 C.T. 13 1.5 3.16:1 BCH “Zs “Zs M “Zs .05
TR 101 S 350 C.T. 4/12 38 1.45 2.6:1 BCH “Zs “Zs M “Zs — .05

A TR 19 D, S 400 C.T. 11 27 1.3 6.04:1 BCH “Zs “Zs M “Zs — .06
TR 5 D 490 C.T. 150 C.T. 30 16 1.8:1 BCH “Zs “Zs M “Zs — .05
TR 11 D, S 500 C.T. 50 30 5 3.15:1 BCH “Zs “Zs M “Zs - .05

TR 27 S 500 C.T. 3.2 30 0.3 125:1 BCH “Zs “Zs M “Zs — .06
TR 102 s 500 C.T. 4/8/16 75 3.5 5.52:1 BCH “Zs “Zs M “Zs — .06

B TR 103 s 600 C.T. 4/8/16 73 3.2 5.65:1 BCH “Zs “Zs M “Zs — .06
TR 104 s 825 C.T. 4/8/16 74 2.7 6.75:1 BCH “Zs “Zs y» “Zs —. .06
TR 105 s 1250 4/12 132 1.4 9.78:1 BCH “Zs “Zs M “Zs — .06

TR 4 D, S 1500 500 C.T. 100 45 1.73:1 BCH “Zs “Zs M “Zs — .05
TR 107 S 2500 4/16 370 2.3 11.81:1 BCH “Zs “Zs M “Zs — .06

C TR2 D, J 5000 C.T. 7500 C.T. 550 980 1:1.2 BCH “Zs “Zs M “Zs — .05
TR 3 D. J 5000 C.T. 10000 C.T. 550 1100 1:1.4 BCH “Zs “Zs M “Zs — .05
TR 10 A. J 5000 C.T. 45000 C.T. 310 1400 1.3 BCH “Zs “Zs M “Zs - .05

TR 108 A, J 5000 C.T. 80000 C.T. 573 5740 1:4 BCH “Zs “Zs Vi “Zs — .05
TR 13 A, J 5000 C.T. 80000 260 1520 1:4 BCH “Zs “Zs M “Zs — .05

D TR 23 D, S 10000 2000 900 11 7.05:1 BCH PZs PZs 1 im — .05
TR 7 J 10000 2000 C.T. 740 300 2.24:1 BCH “Zs “Zs y» “Zs — .04
TR 6 D, J 10000 3000 C.T. 820 660 1.8:1 BCH “Zs “Zs M “Zs - .05

TR 109 S 10000 C.T. 4/8/16 1174 2.6 24.54:1 BCH “Zs “Zs m “Zs — .06
TR 106 A, J 1200 20000 C.T. 142 1860 1:4.1 BCH “Zs “Zs m “Zs — .05

E TR 17 J 20000 800 C.T. 1300 95 5.1 BCH “Zs “Zs M “Zs — .05
TR 26 A, D 50000 500 C.T. 1300 30 10:1 BCH “Zs “Zs M “Zs — .05
TR 34 A 50000 30 C.T. 1400 2.5 38.7:1 BCH “Zs “Zs M “Zs - .05

MINIATURE AUDIO: .300 WATT WITH BAH MOUNTING AND LEADS

Application—(A) Input, (D) Driver, (J) Interstage, (S) Output to Line.orV.C.

Sec­
tion

TM
Application

Impedance In Ohms
DC Resistance

Overall
Turns
Ratio Stylo

■ Outline Mounting
llmensions Dimensions

WL
Lbs.Prlmwy Sarnnrfarv 'Ohmi'

■
I W D MWMMfifl

TR 111 S 100 C.T. 4/8/16 11 1.5 2.5:1 BAH n im “Zs IM — 0.12

TR 112 S 160 4/8/16 19 1.5 3.27:1 BAH % IM “Zs IM — 0.12

F TR 113 s 400 C.T. 4/8/16 32 1.5 2.5:1 BAH y< IM “Zs IM — 0.12

TR 1 D, S 500 C.T. 500 C.T. 40 55 1:1 BAH m im “Zs IM — 0.12

TR 114 S 500 C.T. 4/8/16 47 .85 2.78:1 BAH y* im “Zs IM - 0.12

TR 115 S 700 C.T. 4/8/16 77 1.15 33.3:1 BAH y< IM “Zs IM — 0.12

TR 117 S 2500 4/8/16 172 1.15 12.5:1 BAH m iy. “Zs IM — 0.12

G TR 118 S 3000 4/8/16 192 1.2 13.7:1 BAH y< IM “Zs IM — 0.12

TR 261 D 20000 C.T. 2000 C.T. 2140 327 3.2:1 BAH “Zs IM 1 IM — 0.12

TR 36 A 500000 200 C.T. 7000 8.5 1:50 BAH y< IM “Zs IM - 0.12

TR 24 A, J 100000 1500 C.T. 3000 45 8.6.1 BAH m IM “Zs IM — 0.12

H TR 119 A 1000 C.T. 200000 C.T. 123 1815 1:14.1 BAH M IM “Zs IM — 0.12

TR 28 A 200000 1000 3000 30 14.1:1 BAH m IM “Zs IM - 0.12

FLYBACKS AND YOKES FOR DISPLAY INFORMATION SYSTEMS AND MONITORS
THORDARSON designs and manufactures flybacks and yokes to customer specifications for a broad range of
display applications. Our high voltage transformers feature flame retardant construction in all configurations.
Contact factory with your display requirements.
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TRANSISTOR TRANSFORMERS
MINIATURE AUDIO: .150 WATT WITH PRINTED CIRCUIT MOUNTING

Sec­
tion

TM
Part No. Application

Impedance In Ohms
DC Resistance

Overall
Turns
Ratio Style

Outline
Dimensions

Mounting
Dimensions

WL
Lbs.Primary Secondary Ohms Ohms D MW MD

TR 315 D 490 C.T. 150 C.T. 65 20 1.8:1 PCT ”/is y< •/is .36 .42 0.05

TR 314 D. S 1500 500 C.T. 100 45 1.73:1 PCT ’’/is ¥4 •/>S .36 .42 0.05

A TR 312 D. J 5000 C.T. 7500 550 980 1:1.23 PCT ”/u ¥4 •/is .36 .42 0.05
A TR 308 A. J 5000 C.T. 80000 C.T. 573 5740 1:4 PCT ”/is ¥« •/is .36 .42 0.05

TR 316 D. J 10000 3000 C.T. 820 660 1.83:1 PCT ”/is ¥4 ’/is .36 .42 0.05

TR 317 J 10000 2000 C.T. 740 300 2.24 1 PCT ’’/is ¥4 •/is .36 .42 0.05

MINIATURE AUDIO: .300 watt with printed circuit mounting

Application—(A) Input, (D) Driver, (J) Interstage, (S) Output

Sec­
tion

TM
Part No. Application

Impedance in Ohms
DC Resistance

Overall
Turns
Ratio Style

Outline
Dimensions

Mounting
Dimensions

WL
Lbs.

Primary
Ohms

Secondary
OhmsPrimary Secondary H W D MW MD

TR 311 D, S 500 C.T. 500 C.T. 40 55 1.1 PCT-3 ”/lS 1 K .50 .72 0.10

B TR 338 A 200000 1000 3000 30 14.13:1 PCT-3 ”/is 1 ¥1 .50 .72 0.10

TR 482 A 2000 C.T. 2000 C.T. 2140 325 3.17:1 PCT-3 ’Ms 1 .50 .72 0.10

MINIATURE AUDIO: low level/special application

•Split Center Tap Winding JM3 Style: H-0.465, W-0.410, D-0.310 Mounting is P.C. with W Grid Spacing. Listing Continued On next page

Sec­
tion

TM
Part No. Application

Impedance in Ohms
DC Resistance

Overall
Turns
Ratio

Max.
UnbaL

PrL
MADC

Audio
Watts Style

Outline
Dimensions

Mounting
Dimensions WL

Lbs.
Primary

Ohms
Secondary

OhmsPrimary Secondary H W MW MD

TR 111 Output 100 C.T. 4/8/16 11 1.5 2.5:1 2.0 0.3 BAH ¥4 l¥s ’Ms Hi — 0.07

27S93 TRor
Voice Coil

150 C.T. 12 16 3.0 3.4:1 10 0.05 M3t 0.01

c TR 240 Output 500 C.T. 125/500* 50 55 1:1.1 5.0 0.02 BAH Ufa ¥4 1 — 0.02

27S100 Output or
Mixing

500 C.T. 600 60 90 1:1.1 3.0 0.05 M3t 0.01

TR 114 Output 500 C.T. 4/8/16 47 0.85 2.78:1 2.0 0.3 BAH ¥4 l¥s ”/is IK - 0.07

27S111 TR or Line/Line 600 C T. 600 C.T. 65 85 1:1 3.0 .05 M3t 0.01

25A113 Line to Line
Mike to Line

150/600- 150/600* 40 40 1.1 3.0 0.05 TAJ l¥s 1% Dia. K - 0.5

D TR 405 Interstage 600 C.T. 1200 C.T. 39.2 97 1:1.41 16 0.15 BAH P/is 1 — 0.05

25A103 Mike/Line
to Grid

150/600* 60000 50.3 4870 1:10 — 0.01 TAJ 1¥« IK Dia. K — 0.1

27S105 TRor
Voice Coil

600 C.T. 3.2 70 1 13.7:1 4.5 0.05 M3J 0.01

27S95 TRor
Voice Coil

600 C.T. 12 70 2.6 7.1:1 4.5 0.05 M3J 0.01

E 27S101 TR to Line 900 C.T. 600 100 90 1.2:1 4.0 0.05 M3t 0.01

278102 TR to Line 1500 C.T. 600 150 100 1.6:1 3.0 0.05 M3J 0.01

TR 249 Interstage 2000 1500 C.T. 165 40 1.15:1 2.0 0.2 BAH ¥4 IK 1 Hi — 0.07

TR 250 Interstage 2000 C.T. 8000 C.T. 200 550 1:2 4.0 0.2 BAH ¥4 IK 1 IK — 0.07

M3
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THORoarsOS
TRANSISTOR TRANSFORMERS

MINIATURE AUDIO: LOW LEVEL/SPECIAL APPLICATION (Cont’d)

|M3 Style: H-0.465, W-0.410, D-0.310 Mounting is P.C. with Grid Spacing.

lec­
tion

TM
Port No. Application

Impedance in Ohms
DC Resistance

Overall
Turns
Ratio

Max.
UnbaL

Prl.
MADC

Audio
Watts Stylo

Outline
Dimensions

Mounting
Dimensions

WL
Lte.

Secondary
OhmsPrimary Secondary H W D MW MD

27S110 Output or
Isolation

10000 C.T. 10000 C.T. 1050 1100 1:1 1.0 0.05 m3: 0.01

27D38 Driver 10000 C.T. 2000 C.T. 1100 500 2.2:1 1.0 0.05 M3J 0.01

A 27A11Z TR Interstage 10000 C.T. 1500 C.T. 1100 275 2.6:1 1.0 0.05 M3t 0.01
27D37 Driver 10000 C.T. 1200 C.T. 1100 400 2.9:1 1.0 0.05 M3: 0.01
27D39 Driver 10000 C.T. 500 C.T. 1100 75 4.5:1 0.5 0.05 m3: 0.01

27A111 TR Interstage 25000 C.T. 1000 C.T. 1500 100 5:1 0.5 0.04 M3: 0.01
27A108 TR Interstage 50000 C.T. 1000 C.T. 3500 70 7.1:1 0 0.025 m3: 0.01

B 27A109 Input 200000 1000 4870 90 14.1:1 0 0.01 M3t 0.01
27A107 Chopper Input 200000 C.T. 1000 C.T. 4870 90 14.1:1 0 0.01 m3: 0.01
27C80 Inductor 1.25 Hys. - 180 - - 2.0 - m3: 0.01

C
27C79 Inductor 6 Hys. — 1700 — — 2.0 — m3: 0.01

TR 466 Magnetic Shield for Style M3 Housings .422 .453 .344 -

MIL-T-27 MINIATURE

Designed and built to meet MIL-T-27, grade 5, class R specifications. Ruggedly constructed, these units have exceptional reliability
along with the highest ratings available in an extremely reduced size. They can be used for different impedances than specified by
keeping the primary to secondary impedance ratio constant. Usable frequency range is 100 to 20,000 Hertz. Dimensions shown in
the RAV drawing are nominal.

STYLE RAV-6 D = % H = %

tBalanced Current *Splil Center Tap Winding Listing continued on next page

TM Overall Impedance in Ohms Max. ^Primary Power

Section
Part
No. Application

Turns
Ratio Primary l.r.ndary MADC Ohms Milliwatts

MIT 241 J. S. P 1:1 400/500 C.T. 400/500* 8/6 47 500

MIT 247 J 1:1 9000/10000 C.T.f 9000/10000 C.T. 1 801 100

D MIT 236 J. P 1:1 10000/12000 C.T. 10000/12000 C.T. 1 872 100

MIT 220 S. M 1:1.1 500 C.T. 600 5.6 35 500

MIT 221 s 1.22:1 900 C.T. 600 4 61 500

MIT 219 S. M 1:1.41 300 C.T. 600 7 20.1 500

MIT 244 J. M. S 1.57:1 80/100 C.T. 32/40* 12/10 10.9 500

E MIT 222 S. M 1.58:1 1500 C.T. 600 3 85 500

MIT 242 D. J 1.82:1 400/500 C.T. 120/150* 8/6 47 500

MIT 237 J. P 1:2 2000/2500 C.T. 8000/10000* 3 228 100

MIT 211 0. J 2.21:1 10000/12500 2000/2500 C.T. 1 820 100

MIT 238 D, J 2.23:1 10000/12000 C.T. 2000/2400* 1 612 100

F MIT 225 D. J 2.58:1 10000/12000 C.T. 1500/1800 C.T. 1 822 100

MIT 248 J 2.58:1 8000/10000 C.T. 1200/1500 C.T. 1 640 100

MIT 210 D. J 2.88.1 10000/12500 1200/1500 C.T. 1 822 100

MIT 243 J. M, S 3.15:1 400/500 C.T. 40/50* 8/6 42 500

MIT 202 S. M 3.17:1 500/600 50/60 3 73 100

G MIT 212 S 3.54:1 150/200 C.T. 12/16 10 11 500

MIT 245 J. P 4.1 1000/1250 C.T. 16000/20000* 3.5 105 100

MIT 203 S. M 4.47:1 1000/1200 50/60 3 114 100

MIT 209 D. S 4.5:1 10000/12000 500/600 C.T. 1 708 100

MIT 239 D, J 4.5:1 20000/30000 C.T. 1000/1500* .5 780 100

H MIT 213 S 5:1 300/400 C.T. 12/16 7 20 500

MIT 201 D. J 5:1 20000/30000 800/1200 .5 915 50

MIT 223 D. J 5:1 20000/30000 C.T. 800/1200 C.T. .5 915 100

THORDARSON has additional standard and stocked TRANSISTOR TRANSFORMERS which are not listed in this
catalog. Contact factory for additional information.
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THORPARSON

TRANSISTOR TRANSFORMERS
MIL-T-27 MINIATURE
STYLE RAV-6 D = % H = %

tBalanced Current ‘Split Center Tap Winding

TM
Part

Overall Impedance in Ohms Max. ^Primary Power

Section No. Application Ratio Primary Secondary
Prl.

MADC Ohms
in

Milliwatts

A

MIT 229

MIT 214

MIT 215

MIT 216

MIT 230

S

S

S

S

S

6.35 1

7.06:1

8.2:1

9.12:1

10.1

120/150 C.T.

600/800 C.T.

800/1070 C.T.

1000/1330 C.T.

320/400 C.T.

3.2/4

12/16

12/16

12/16

3.2/4

10

5

4

3.5

7

10

42

51

70

20.1

500

500

500

500

500

B

MIT 217

MIT 204

MIT 231

MIT 246

MIT 207

S

S, M

S

A

A

11.2:1

13.7.1

14 1:1

14.6:1

14.6:1

1500/2000 C.T.

600

640/800 C.T.

100000 C.T.f

200000

12/16

3.2

3.2/4

500 C.T.

1000

3

3

5

0

0

110

60.2

42

7500

8200

500

100

500

25

25

C

MIT 224

MIT 232

MIT 233

MIT 205

MIT 234

A

S

S

s
s

14.6:1

15.8:1

18.2:1

19.3.1

20.3 1

200000 C.T.

800/1000 C.T.

1060/1330 C.T.

1200

1600/2000 C.T.

1000 C.T.

3.2/4

3.2/4

3.2

3.2/4

0

4

3.5

2

3

8200

53

71

125

110

25

500

500

100

500

D

MIT 218

MIT 240

MIT 235

MIT 206

MIT 249

s
J. s
s
s
Inductor

25.1

31.6:1

50 1

56:1

Series Conn
, Parallel Con

7500/10000 C.T.

40000/50000 C.T.

8000/10000 C.T.

10000

feted. 8H 3MADC
nected: 2H & 6MADC

12/16

400/500*

3.2/4

3.2

1

.25

1

1

500

1700

425

795

5100
1270

100

50

500

100

E

MIT 226

MIT 208

MIT 227

MIT 228

MIT 250

Inductor

Inductor

Inductor

Inductor

Inductor

1.5H 5MADC

1H 5MADC

,5H fe 11MADC

.15H (?. 20MADC

i Series Connected: .06H (j 30MADC
Parallel Connected: .015H 60MADC

2160

617

103

24

10
2.5

STYLE RAV-4 D = % H = %

Applications: (A) Input, (J) Interstage, (D) Driver, (M) Mixing or Matching, (P) Has Pulse Applications, (S) Output. fStatic Shielded. ‘Split Winding.

Section

TM
Part
No. Application

Overall
Turns
Ratio

Impedance In Ohms Mai. ’
Prl.

MADC

Primary
Resistance

Ohms

Power
In

MilliwattsPrimary Secondary

MIT 266 Inductor .5 Hys. 6MADC 105

MIT 293 J. P 1:1 10000/12000 C.T. 10000/12000 C.T. 1.0 975 100
F MIT 290 D, S 2.9:1 10000/12500 C.T. 1200/1500 C.T. 1.0 870 100

MIT 294 D. J 5:1 20000/30000 C.T. 800/1200 C.T. 0.5 700 50

18



THORmrsON
POWER TRANSFORMERS

The following broad selection of power transformers are listed in order of increasing plate voltage. The
de ma ratings*, (sectionsA-D) for part numbers 24R72 thru 24R91 inclusive are for capacitor input, full wave
bridge circuits. Starting with 24R105, (section E) the ratings reflect full wave center-tapped capacitor input
circuits. All listed transformers may be used in other circuits by applying factors shown in the chart on page32.

PLATE AND FILAMENT: PRIMARY 117V 50/60 Hz. WITH LEADS

♦Seo above

See- TM
Plato Supply Rtcllfier Fll. Other Windings

Outline
Dimensions

Mounting
Dimensions

lion Part No. Volts AC 1 MADC Volts *mp, Volu Amp. Style H w D MW MD Lbs.

24R72 117 15 6.3 0.6 — — BAH 14 2*’4. 1’4 24 — 1.0
26R32 117 20 6.3 C.T. 0.7 — — BGV 2 24 !«’/»• 2 — 1.0

A 26R162 115 290 - - 2.7
6.3

0.45
8.0

AGF 4 2”4. 3’4. 2’4. 3 5.7

26R165 117 300 — — 6.3 10.0 GGH 34 34 4 2*4 24 6.9

26R105 117/110 900 6.3 C.T. 10.0 - - GGH 3*4 34 34 2*4 24 4.0

26R106 117/110 900 6.3 10.0 — — AGF 24 3’4 2 ”4. 2«’4s 24 4.0

26R37 125 15 6.3 0.6 — — BAV 2 2’4 14 2 — 0.7

B 24R165 125 15 — — 12.6 0.3 BAV 1”4« 24 14 2 — 0.7

26R38 125 50 6.3 2.0 — — BAH 24 3* *4. 2*4 34 — 1.5

24R167 125 50 - - 12.6 1.0 BAH 24 3**4. 24 3*4 — 1.5

24R71 135 50 6.3 1.5 — — BAH 24 34 2’4 3*4 — 1.5

26R155 140 1150 5.2 1.7 12.6 C.T. 11.0 GGV 44 34 5 3 34 8.5

C 26R60 150 25 6.3 .5 — — BGV 2 2’4 l”4s 2 — 0.7

24R168 150 25 — — 12.6 0.3 GGV l“4s 2’4 1”4. 2 — 0.8

22R12 150 50 6.3 1.5 - - BAH 24 3'*4. 2*4 34 - 1.5

26R150 155 450 6.3 2.0 6.3 13.5 GGV 4*4 34 4*4 3*4. 34 9.0

26R149 155 485 6.3 1.4 6.3
12.6 C.T.

1.8
11.2

GGV 4’4. 34 44 3 34 8.0

D 26R148 160 500 6.3 1.4 6.3
12.6 C.T.

1.6
5.5

GGV 4*4 34 44 24 3’4. 6.5

26R159 315 550 6.3 1.8 6.3 12.0 GGV 4*4 3’4 4*4 3*4 34 7.25

26R152 320 480 6.3 1.9 63 12.0 GGV 4*4 3’4 4*4 3*4 34 7.75

24R91 1800 4 2.5 1.75 — — GGV 34 24 24 2 2 2.7

24R105 30-0-30 2.5A 6.3 1.5 6.3 1.5 GGV 4’4» 3’4 3”4. 24 2”4. 6.0

E 24R108 120-0-120 250 5.0 3.0 — — GGV 4 3*4 34 24 1”4. 4.2

22R39 125-0-125 25 6.3 1.0 — — BAV 24 24 14 24 — 1.0

24R166 125-0-125 25 - - 12.6 0.6 BAV 2’4. 2*’4s 14 24 — 1.0

24R101 150-0-150 600 6.3 2.5 6.3 2.5 GGV 4»4s 34 4’4. 24 3'4. 7.1

22R94 190-160-0-
160/190

70 6.3 0.6 6.3 C.T. 3 GGV 3’4, 2”4> 24 2 14 2.75

F 26R164 200-0-200 no — — 6.3
6.3 C.T.

2.0
4.0

GGV 34 24 34 2 24 3.0

24R10 220-0-220 50 6.3 0.6 25.2 0.5 GGV 3’4. 24 24 2 1’4. 2.2

24R11 230-0-230 50 6.3 2.5 - - AGF 24 3 24 2 1’4. 2.2

24R11U 230-0-230 50 6.3 2.5 — — GGV 3’4. 24 24 2 24 2.2

24R00 240-0-240 40 5 2 6.3 C.T. 2 AGF 24 3 24 2 24 2

G 24R00U 240-0-240 40 5 2 6.3 C.T. 2 GGV 34 24 24 2 1’4. 2

24R19 240-0-240 55 5 2 6.3 C.T. 2 AGF 24 24 3 2 24 2.5

24R19U 240-0-240 55 5 2 6.3 C.T. 2 GGV 34 24 24 2 1**4. 2.5

24R12 240-0-240 70 6.3 3 — — AGF 24 2'4 3 2 24 2.6

24R12U 240-0-240 70 6.3 3 — — GGV 34 24 24 2 1”4. 2.6

H 24R89 250-0-250 10 6.3 .6 6.3 1.2 FGV 2% 24 2*4 24 — 1

24R90 250-0-250 20 6.3 .6 6.3 1.2 FGV 24 3*4 24 2*’4. — 1.5

22R00 250-0-250 40 5 2 6.3 C.T. 2 AGF 24 3 24 2 24 2

24R09 250-0-250 70 5 2 6.3 C.T. 2.5 AGF 34 3 24 2 24 3.2

24R09U 250-0-250 70 5 2 6.3 C.T. 2.5 GGV 34 24 34 2 2’4. 3.2

1 24R13 260-0-260 90 5 2 6.3 C.T. 3 AGF 34 24 34 24 2* >4. 4

24R13U 260-0-260 90 5 2 6.3 C.T. 3 GGV 34 24 34 24 24 4

Listing continued on next page
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IHORDARSON

POWER TRANSFORMERS
PLATE AND FILAMENT: PRIMARY 117V 50/60 Hz. WITH LEADS (Cont'd)

Section
.. Plata Supply Rectifier Fit Other Wlndlnga

Style

Outline Dimensions
Mounting

Dimensions
WL

p *’«•« MADC Volta Amps Volts Anpa yri MW MD

2SR31 260-0-260 90 — — 6.3 4 AGF 3ft 2ft 3ft 2ft 2”4< 3.5

26RJ1U 260-0-260 90 — — 6.3 4 GGV 3% 2ft 3ft 2ft 2ft 3.5

26RI8 265-0-265 300 5 6 6.3 6.0 AGF 5 3ft 4ft 3 3ft 11
A 6.3 6.0

6.3 1.2

24R20 270-0-270 120 5.0 3.0 6.3 C.T. 3.5 AGF 3% 3ft 3ft 2ft 344 5.0

24R20U 270-0-270 120 5.0 3.0 6.3 C.T. 3.5 GGV 3ft 3ft 3ft 2ft 2ft. 5.0

26R44 270-0-270 200 5.0 3.0 6.3 8.5 AGF 4ft 3ft 3ft 2‘ft. 3ft. 6.2

26R160 270-0-270 260 5.0 3.0 6.3 8.8 GGV 3ft 3ft 3ft 2ft 2ft 5.5

B 26R116 270-0-270 300 5.0 3.8 6.3 10 AGF 3ft 3ft 3ft 3ft. 2‘ft. 5.5

22R01 275 0-275 50 5.0 2.0 6.3 C.T. 2.5 AGF 2ft 3 2ft 2 214 2.2

22RS0 275-0-275 50 5.0 2.0 6.3 C.T. 2.5 GGV 3ft 2ft 3ft 2 2ft 2.2

26R121 275-0-275 300 5.0 6.0 6.3 2.0 AGF(X) 4ft 3ft 3ft 3ft 214
6.3 5.0 GGV(X) 3ft 3ft 4ft 2ft 3ft 9.0
6.3 80 GGH(X) 3ft 3ft 4ft 2ft 3ft

26R72 280-0-280 400 5.0 6.0 6.3 4.5 AGF 6 3'ft. 4ft 3ft. 4 ft. 13

C
26R50 279-0-279 265 5.0 5.0

6.3

6.3

8.5

7.1 AGF 4ft 3ft 4ft 3 3ft 8.5
6.3 1.2
6.3 0.9

26R123 280-0-280 300 5.0 4.0 6.3 10.0 GGV 3ft 3ft 3ft 214 2ft 7.0

26R161 280-0-280 300 5.O/3.O* 4.5 6.3 10 GGV 3ft 3ft 4ft 2ft 3ft 7.9
250-0-250 24.0 1.2

26R122 280-0-280 280 5.0 3.0 6.3 9.5 AGFIXI 3 ft. 3ft 3ft 3ft 2ft 6.0
GGV(X) 3ft 3ft 3‘ft. 2ft 2ft. 6.0
GGH(X) 3ft 3ft 3’ft. 2ft 2ft.

26R51 281-0-281 250 5.0 3.0 6.3 9.5 GGH 3ft 4ft 4ft 1‘fts 2ft 6.2

n Z'/i 2ft
26R163 290-0-290 290 5.0 3.0 6.3 5.0 AGF 5 3ft 3‘ft. 2‘ft. 3ft. 6.9

6.3 5.0

24R9S 300-0-300 65 — — 6.3 C.T. 2.7 GGV 3ft 2ft 2ft 2 1ft 2.7
22R02 300-0-300 70 5.0 2.0 6.3 C.T. 3.0 AGF 3ft 2ft 3 2 2ft 2.7

24R21U 300-0-300 70 5.0 30 6.3 C.T. 3.0 GGV 3ft 3 3ft 2ft 2ft 4.0

22R04 300-0-300 90 5.0 2.0 6.3 C.T. 3.5 AGF 3ft 2‘ft. 3ft 2ft 2ft 3.0

E 22R05 300-0-300 120 5.0 3.0 6.3 C.T. 5.0 AGF 3ft 3ft 3ft 2ft 3ft 4.2

22R05U 300-0-300 120 5.0 3.0 6.3 C.T. 5.0 GGV 3ft 3ft 3ft 2ft 2ft. 4.2

26R71 300-0-300 230 5.0 3.0 6.3 9.0 AGF 4ft 3'/i. 4ft 2ft 3ft. 8.0

26R13S 300-0-300 325 5.0 6.0 6.3 8.8 AGF 5ft 3ft 4ft 3ft. 4 ft. 13
6.3 1.5

F 24R01 325-0-325 40 5.0 2.0 6.3 C.T. 2.0 AGF 2ft 2ft 3 2 2ft 2.5

24R01U 325-0-325 40 5.0 2.0 6.3 C.T. 2.0 GGV 3ft 2ft 2ft 2 1ft 2.5

24R0B 325-0-325 55 5.0 2.0 6.3 C.T. 2.0 AGF 3ft 3 2ft 2 2ft 3.2
24R0IU 325-0-325 55 5.0 2.0 6.3 C.T. 2.0 GGV 3ft 2ft 3ft 2 2ft. 3.2

24RI7 325-0-325 150 5.0 3.0 6.3 C.T. 5.0 GGV 4 3ft 3ft 2ft 2ft. 5.8

22R06 325-0-325 150 5.0 3.0 6.3 C.T. 5.0 AGF 3ft 3ft 3ft 2ft 3ft 5.5

G 26R46 328-0-328 270 5.0 3.0 12.6 C.T. 5.25 GGV-1 4ft 3ft 4‘ft. 3 3‘ft. 8.0
24R02 350-0-350 70 5.0 2.0 6.3 C.T. 2.5 AGF 3ft 3ft 2ft 2ft 2ft 3.8

24R02U 350-0-350 70 5.0 2.0 6.3 C.T. 2.5 GGV 3ft 2ft 3ft 2ft 2ft 3.8

24R164 350-0-350 70 5.0 3.0 6.3 C.T. 2.5 AGF 3ft. 3 2ft. 2 2ft 4.0

22R142 350-0-350 90 — — 6.3 C.T. 3.0 GGV 3ft. 2ft 2‘ft. 2 2ft. 3.8

H 24R40 350-0-350 90 5.0 2.0 6.3 C.T. 3.0 AGF 3ft 2‘ft. 3ft 2ft 2‘ft. 4.5

24R40U 350-0-350 90 5.0 2.0 6.3 C.T. 3.0 GGV 3ft 3 3ft 2ft 2ft 4.5

24R04 350-0-350 90 5.0 3.0 6.3 C.T. 3.5 AGF 4 2ft 3ft 2ft 2ft 4.5

24R04U 350-0-350 90 5.0 3.0 6.3 C.T. 3.5 GGV 3ft 2ft 3ft 2ft 2ft 4.5

22R32 350-0-350 110 5.0 2.0 6.3 C.T.
6.3 C.T.

3.0
3.0

GGV 3ft 3ft 4 1'/, 2‘ft. 5.8

I 24R05 350-0-350 120 5.0 3.0 6.3 C.T. 4.7 AGF 4ft 3ft 3ft 2ft 314 5.7
24R05U 350-0-350 120 5.0 3.0 6.3 C.T. 4.7 GGV 3ft 3ft 3ft 214 214. 5.7
22R07 350-0-350 200 5.0 3.0 6.3 C.T. 6.0 AGF 3ft 3ft 414 3 3ft 7.0
24R22 360-0-360 120 5.0 3.0 6.3 C.T. 3.5 AGF 3ft 3ft 3ft 2ft 314 5.5

*5-VoIt winding is tapped at 3 volts. (X) Has universal mtg. bkt.
on

Listing contini ed on n xt page



THORDarsON

POWER TRANSFORMERS
PLATE AND FILAMENT: PRIMARY 117V 50/60 Hz. WITH LEADS (Cont’d)

Section
TM

Part No.

Plato Sup RactlSar Fit, Other Windings

Style

Outline Dimensions
Mounting

Dimensions
WL
LH.Volte AC MADC Volte Amps Volte Amps H W D MW MD

24R22U 360-0-360 120 5.0 3.0 6.3 C.T. 3.5 GGV 34 34 34 24 24. 5.5

24R24 370-0-370 275 5.0 C.T. 3.0 6.3 C.T. 7.0 AGF 44 34 44 3 34 9.5

24R06 375-0-375 150 5.0 3.0 6.3 C.T. 4.7 AGF 34 34 44 24 34 6.2

A 24R06U 375-0-375 150 5.0 3.0 6.3 C.T. 4.7 GGV 44 3'4 4 24 24 6.2

26RI8 380-0-380 220 5.0 3.0 6.3
6.3
6.3

7.0
5.0
1.2

GGV 44 4 44 3 34. 10.5

24R3I 400-0-400
80V Bias Tap

175 5.0 C.T. 3.0 2.5
6.3 C.T.
6.3 C.T.

1.75
2.5
2.5

GGV 44 4 34 3 2'4. 8.0

B
24R07 400-0-400 200 5.0 3.0 6.3 C.T. 5.0 AGF 44 34 44 3 34 9.2

24R07U 400-0-400 200 5.0 3.0 6.3 C.T. 5.0 GGV 4% 34 44 3 34 9.2

24R03 400-0-400 250 5.0 4.0 6.3 C.T. 5.0 GGV 4K 34 44 3 34. 8.0

22R15 400-0-400 340 5.0 6.0 6.3 C.T. 7.0 GGV 4K 34 54 3 4 12.5

24R25 440-0-440 130 5.0 3.0 6.3 C.T. 3.5 GGV 44 34 44 24 2'4. 7.0

C
24R27 600-0-600 200 5.0 3.0 6.3

6.3
3.0
3.0

GGV 44 34 44 3 34. 8.5

22R5S 750-0-750 315 5.0 6.0 6.3
6.3

8.0
3.0

GGV 54. 44 74 34 64 23.0

FOR SPECIAL APPLICATIONS: PRIMARY 117V 50/60 Hz WITH LEADS

Sec-
lien

TM
Part No. Application

Plata Supply Rectifier FIL Other Windings

Stylo

Termination
Outline

Dimensions
Mounting

Dimensions
WL
Lka.Volte AC MADC van. Volte Amps PrL Sec. H W D MW MD

24R4S Bias Supply 200-170-130-0-
130-170-200

200 5.0 3.0 6.3 6.0 GTV Leads Leads &
Term.

4 34 34 24 24. 4.9

24R77 C.R.T. 1600 3.0 2.5/5.0/6.3 1.0 2.5/5.0/6.3 3.0 HKF Lugs Lugs 24 34. 24. 24 2 3.5

D 22R40 C.R.T. 1800 2.0 2.5 1.8 2.5 or 6.3 2.2 or 6.3 GGV Leads Leads 34 34 34 24 4 5.0

24RS0 C.R.T. 2400 5.0 2.5 2.0 2.5 2.0 GGV Leads Leads 44 34 34 24 2'4. 5.5

24R109 CF-160
Condenser Tester

550
55

30
60

6.3 0.9 6.3 0.6 DAF Leads Leads 24 24 24. 14 24. 1.4

FOR SPECIAL APPLICATIONS: PHOTOFLASH

StyleApplication

24BAV

E 34

24R107

22R115

22R42

22R44

BAH

BAH
Single

Hole Mtg.

Photoflash

Replaces GE 86G41

Photoflash

Photoflash

24. |

4
24

VA

Primary
Volta

Outllna
Dlmanalona

H | W |

105/115/125

Photoflash Trigger Coil for 450V Flash Tube. Use with 24R107.

1.75

| 2'4. | 2

Long 4. Oia.

24

14

Mounting
_ DlmtnoloM WL

MD
Secondary

Volte | Amps Volte 1 Amps

Charges Capacitor to 450VDC

117 1880 1.5 2.5

Discharge from
200V Capacitor

15KV Peak — —
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Ifio ROARS Ohl

POWER TRANSFORMERS
PLATE TRANSFORMERS

♦These are maximum continuous ratings in normal applications.

—

Sec*
tion

TH
Part No.

Secondary
AC Volts

Secondary
DC Volts

MADC*
Primary
AC Voila

50/60 Hx. Style

Termination
Outline

Dimensions
Mounting

Dimensions HIwt
Lbs.

Reactive Capacitive
Input Input Prl. | See. H w ■a MW Rig-

21P7J - 415-0-415 375 200 160 117 GGV Leads Leads 4 34 3’4. 24 2’4. 5
21P51 *♦ 500/40-0-500 450 375 300 117 GGV Leads Leads 44 4 44 3 3’4. 9.8

A 21P76 — 515-0-515 470 235 200 117 GGV Leads Leads 4»4. 34 44 24 2”/i. 7
21PI9 — 550-0-550 500 175 140 117 GGV Leads Leads 34 34 44 24 3 6.5
27P32 — 600-0-600 or 545 550 440 105/115/ NA Solder Solder 6”4« 54. 4*4. 4'4.525-0-525 480 550 440 210/220 — Terms. Terms.

21P62 ** 615-520-40 0-520-615 560 250 200 117 GGV Leads Leads 44 4 54 3 4’4. 13.6
21P80 — 665-0-665 600 250 200 117 GGV Leads Leads 44 4 44 3 3’4. 9.6

B 21P65 — 728-0-728 660 250 200 117 GGV Leads Leads 44 4 4 3 24 8.5
21P84 — 750-0-750 680 265 200 117 GGV Leads Leads 44 4 44 3 3*4. 11.5
21P53 ** 770-510-40-0-510-770 700 375 300 117 GGV Leads Leads 44 4 64 3 5*4. 18

21PB7 - 835-0-835 or
656-0-656

760
600

220
220

175
175

117 GGV Leads Leads 44 3H 4'4 3 3’/. 10

21P86 — 920-0-920 835 250 200 117 GGV Leads Leads 44 4 44 3 3*4. 12
C 25PS7 — 950-750-0-750-950 860 360 285 105/115/210/ NTV Solder Solder 7 5% 54 44 44 22

220/230 Terms. Terms.
21P93 — 1075-0-1075 and

500-0-500
975
450

95
125 —

117 GGV Leads Leads 4% 34 44 3 34 10

21PB8 - 1200-0-1200 1090 225 180 117 GGV-2f Leads Leads 4% 4 54 3 44. 13

21P68 - 1215-0-1215 1100 500 400 115/230 GGV-2f Leads Leads 64 54 54 4'4 34 25
21P69 *♦ 1440-0-1440 1300 250 200 115/230 GGV-21 Leads Leads 54 44 44 34 34 14.8

D 21P92 — 1475-0-1475 1340 250 190 117 GGV-2 Leads Leads 54 44 64 3H 5 16.5
21P72 1650-0-1650 1500 500 400 115/230 GGV-2f Leads Leads 6U 6'4 4'4 44 29
24P79 • 25000 Open Circ. — — — 117 CTV Lugs Lugs 14 64 84 34 A'A 42

♦♦These units may be operated with ungrounded center tap for full wave bridge applications. Secondary center tap must be grounded on others.
1GGV-2 is same as GGV except secondary leads exit at top of transformer shield.
•This high voltage transformer is particularly designed for dielectric air filtering, hi-pot testing. H.V. displays etc. It is suitable for use in half wave power supplies and has a maximum short
circuited secondary current of 40MA. Accomplished by a closed core double magnetic circuit Voltage must be derated in proportion to current drawn PP ana nas a max,rnum ’nori
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FILAMENT TRANSFORMERS
The following filament transformers are listed in order of increasing secondary voltage. Units may be used

for applications where a low voltage transformer is required. The rated load current is specified as AC RMS
amps. THORDARSON has additional transformers for low voltage and related applications listed in the LOW
VOLTAGE TRANSFORMER INDEX starting on page 32.

FILAMENT TRANSFORMERS—SINGLE SECONDARY

a

a

.... tm I S.«nd«, . ■ ■
RMS

Teat Volta

Termination
Mounting

MW
Dimensions

MD
WL
Lbs.lion Part No. Volt. Amp.

Volt/
Itjti Primary Secondary H W D

21F191 2.5 C.T» 0.3 117 1500 BAH Leads Leads IK 2K l’/w IK — 0.3

21F192 2.5 1.0 117 1500 BAH Leads Leads IK 2K IK 2 — 0.4

A 21F34 2.5 1.5 117 1500 BAH Leads Leads IK 2K IK zv, — 0.7

21F120 2.5 C.T. 3.0 117 1500 BAH Leads Leads IK 2K IK 2K — 0.6

21F165 2.5 C.T. . 3.0 115/230 1500 BAH Leads Leads IK 2K IK 2K - 0.6

21F31 2.5 C.T. 5.0 117 7500 BAV Leads Leads 2”Z« 3»/i. 2K 2”/h — 1.5

21 FOO 2.5 C.T. 5.0 117 2500 BAV Leads Leads 2K 2K IK 2K — 1.0

B 21F92 2.5 C.T. 6.0 117 1500 BAH Leads Leads 2 3K. 154 2»M. — 1.0

21F166 2.5 C.T. 6.0 115/230 1500 BAH Leads Leads 2 3»/i. 2 2“/> — 1.0

21F93 2.5 C.T. 10.0 117 1500 BAH Leads Leads 2M» 3K 2K 3K - 1.5

21F01 2.5 C.T. 10.0 117 2500 BAV Leads Leads 2'«/i. 3’/w 2 2’M« — 1.5

21F32 2.5 C.T. 10.0 107/117 2500 GGV Leads Leads 3K 2K 2K 2 IK 2.5

c 21F103 2.5 C.T. 10.0 107/117 7500 BAV Leads Leads 3K 3K 2K 3K — 2.5

21F02 2.5 C.T. 10.0 117 10000 CAV Leads Leads 3K 2K 2K 2 IK 2.75

21F58 2.5 C.T. 10.0 117 10000 LHV Lugs Lugs 3K 2K 2K 2K IK 2.5

21F36 5.0 C.T. 3.0 117 5000 GGV Leads Leads 3K 2K 2K 2 IK 2.5

21F94 5.0 C.T. 3.0 117 1500 BAH Leads Leads 2 3K« 2 2»/u — 1.3

D 21F03 5.0 C.T. 3.0 117 2500 BAV Leads Leads 2K 2K IK 2K — 1.0

21F105 5.0 C.T. 6.0 107/117 2000 BAV Leads Leads 2K 3K 2K 2”/i« — 2.0

21 FIT 5.0 C.T. 6.0 117 2500 LHV Lugs Lugs 3K 2K 2K 2 2 2.25

21F183 5.0 C.T. 6.0 107/117 2500 GGV Leads Leads 3K 2K 2K 2 I’M. 2.25

21F04 5.0 C.T. 8.0 117 2500 CAV Leads Leads 3K 2K 2K 2 IK 2.5

E 21F13 5.0 C.T. 10.0 117 2500 CAV Leads Leads 3K 2K 2K 2 2K 3.0

26F66 5.0 C.T. 15.0 117 2500 CAV Leads Leads 3 2K 2K 2 2K 3.5

21F20 5.0 C.T. 15.0 117 10000 CAV Leads Leads 4K 3K 3K 3 244 6.75

21F07 5.0 C.T. 21.0 117 2500 CAV Leads Leads 3K 3K« 3 2K 2K 5.0

21F39 5.0 C.T. 22.0 107/117 10000 KTV Terms. Terms. 5K 4K 8K 2K 6 13.5

F 21F185 5.0 C.T. 30.0 117 2500 GGV Leads Leads 4’/i. 3K 4 3 2”Z. 8.0

21F165 f5.0 C.T. 30.0 117 2500 GGV Leads Leads 4K 3K 4 3 2K 7.5

21F33 5.0 C.T. 30.0 110/115/120 2500 GTV Terms. Terms. 3K 3K. 4K 2K 2“/h 6.2

21F69 6.3/5.0 Tapf 2.0 117 5000 BAH Leads Leads 2 3M. 2 2’ft. — 1.25

26F73 6.3 C.T. 0.3 117 1500 BAH Leads Leads IK 2K IK IK — 0.3

G 21F21 6.3 0.6 117 1500 BAH Leads Leads IK 2K IK 2 — 0.75

21 Fl 62 6.3 C.T. 0.6 117 1500 BAH Leads Leads IK 2K IK 2 — 0.4

21 Fl 66 6.3 C.T. 0.6 117 1500 BAH Leads Leads IK 2K IK 2 — 0.4

21F167 6.3 0.6 115/230 1500 BAH Leads Leads IK 2K IK 2 — 0.6

21F200 6.3 C.T. 0.6 230 1500 BAH Leads Leads IK 2K IK 2 — 0.4

H 21F143 6.3 C.T. 1.0 117 1500 BAH Leads Leads IK 2K IK 2K — 0.6

21F08 6.3 C.T. 1.2 117 2500 BAV Leads Leads 2 2K IK 2 — 0.7

21F09 6.3 C.T. 1.2 117 2500 BAH Leads Leads IK 2K IK 2K — 0.7

21F212 ♦6.3 1.2 117 2500 BAH •Leads Leads IK 2K IK 2K — 0.7

26F60 6.3 1.2 117 7000 BAH Leads Leads 2 3K 2 2‘tf. — 1.25

I 21F168 6.3 C.T. 1.2 115/230 2500 BAH Leads Leads IK 2‘M» IK 2K — 0.5

26F65 6.3 1.2 6.3 5000 BAH Leads Leads 2 3K 2 2‘K. — 1.25

J26F70 16.3 1.2 6.3 5000 BAH Leads Leads 2 3K 2 2‘K. — 1.25

fHas Faraday Shield. {Special Filament Isolating Transformer for Dampers •Same as 21F09 Except No Secondary C.T. Listing continued on next page

THORDARSON has additional standard and stocked FILAMENT TRANSFORMERS which are not listed in this
catalog. Contact factory for additional information.
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FILAMENT TRANSFORMERS
FILAMENT TRANSFORMERS—SINGLE SECONDARY (cont’d)

TM Sneolary
RMS Termination

Wt
Lb..tlon Port No. Volts Amps Volts Tost Volts Style Primary Secondary | H W D Mounting uimonuons

MW MD

MFIMf 63 C.T. 3.0 117 2500 LHV Lugs Lugs 354 254 2M 2 1/4 2.0
21F10 6.3 C.T. 3.0 117 2500 BAH Leads Leads 2 3K 2K 2'M. — 1.25

A 21F10S 6.3 3.0 107/117 7000 BAV Leads Leads 3H 3»/i. 254 3K — 2.0
21F169 6.3 C.T. 3.0 115/230 2500 BAH Leads Leads I'M. 3M. 2 2'M. — 1.3
21F71 6.3 4.0 117 1500 BAH Leads Leads 2 3M. 2 2'M. - 1.25

uno 6.3 4.0 117 5000 BAH Leads Leads 2M. 4 2/4 3M. — 2.1
21F203 6.3 C.T. 4.0 117 1500 BAH Leads Leads 2V, 3M 2!4 3M — 1.6

B Z1F41 6.3 C.T. 4.0 107/117 2500 GGV Leads Leads 354 2M 2H 2 I'M. 2.75
21R04 6.3 C.T. 5.0 117 1500 BAH Leads Leads 2V, 3K 2H 3H — 1.8
21F14I 6.3 C.T. 6.0 117 2000 BAV Leads Leads W 3M. 2M 3M 2.0

21F59 6.3 C.T. 6.0 117 2500 LHV Lugs Lugs 354 2J4 2M 2 2 2.75
21F11 6.3 C.T. 6.0 117 1500 CAV Leads Leads 3M 2M 2M 2 1/4 2.5

C 21F42 6.3 C.T. 6.0 107/117 2500 GGV Leads Leads 3M 3 3M 2 2/4 3.5
21F72 6.3 C.T. 6.0 107/117 2000 BAH Leads Leads 2/4 3% 2M 3M — 2.0
21F170 6.3 C.T. 6.0 115/230 1500 BAH Leads Leads 2’%j 4 2/4 3’/>. - 2.3

21F96 6.3 C.T. 8.0 117 1500 BAH Leads Leads 2H 4 2M 3M. — 2.5
21F74 6.3 C.T. 10.0 117 1500 GGV Leads Leads 3M 3 3M 2/4 2 3.8

D 21F12 6.3 C.T. 10.0 117 2500 CAV Leads Leads 3K 2M 2M 2 2 3.25
21F43 6.3 C.T. 10.0 107/117 2500 LAV Leads Leads 3M zv, 2/4 2/4 2M. 3.5
21F109 *6.0 C.T./6.5 C.T.

7.0 C.T.
13 117 2000 LHV Lugs Cu. Tabs 354 2’M. 3H 254 2'M. 4.5

21F76 6.3 C.T. 15.0 117 10000 LAV Leads Leads 4/« 354 3M. 2/« 2"A, 7.5
21F77 6.3 C.T. 20.0 117 2500 GGV Leads Leads 3H 3Mr 4/4 254 2'M. 7.0

E 21F25 6.3 C.T. 20.0 107/117 2500 LAV Leads Leads 4% 3% 3/4 3 2M 6.7
21F79 •6.3 C.T./7.5 C.T 25.0 117 3000 LHV Leads Lugs 4% 3'M. 3M. 3 3M. 7.5
21F16 7.5 C.T. 4.0 117 2500 BAV Leads Leads 2/4 354 2M 2'M. - 2.0

21F45 7.5 C.T. 4.0 117 2500 LHV Lugs Lugs 3M 2M 2/4 2 2% 2.7
21F110 7.5 C.T. 5.0 107/117 2500 GGV Leads Leads 3/. 3 3 2/4 IM 3.4

F 21F62 7.5 C.T. 8.0 117 2500 LAV Leads Leads 3/. 3H 2K 2M 254 4.7
21F1S 7.5 C.T. 8.0 117 2500 CAV Leads Leads 3M 2M 2M 2 2 3.25
21F111 7.5 C.T. 21.0 107/117 2500 GGV Leads Leads 4M 3K 4 2/4 3 8.0

25F1S 7.5 C.T. 25 115/230 2500 TTV Terms Terms 5>/>. 4M. 5/4 2M 4/4 12.0
21F205 10.0 C.T. 1.0 117 1500 BAH Leads Leads 2 3/« i/. 2'M. 0.9G 21F206 10.0 C.T. 2.0 117 1500 BAH Leads Leads 2 3!4 2 2'M. — 1.3
2SF71 10.0 C.T. 3.0 117 1500 BAH Leads Leads 2H 3K 2/4 3/. — 1.6
21F171 10.0 C.T. 3.0 117 2000 BAH Leads Leads 2Mr 3M 2/. 3M - 1.7

21F207 10.0 C.T. 4.0 117 1500 BAH Leads Leads 2M 4 2M 3M. 2.3
21F61 10.0 C.T. 4.0 117 2500 LHV Lugs Lugs 3M. 27. 2y. 2/« 2H 3.25

H 21 Fl 72 10.0 C.T. 5.0 117 2000 LAV Leads Leads 3 2M 2H 2‘Z. 2 2.5
21 Fit 10.0 C.T. 5.0 117 2500 CAV Leads Leads 3M 2M. 2M 2 1/4 2.25
21F47 10.0 C.T. 5.0 107/117 2500 GGV Leads Leads 3h 3V< 3M 2J4 I'M. 4.0

21F2U 10.0 C.T. 6.0 117 1500 LAV Leads Leads 354 2M 2/4 2 2M. 3.1
21F209 10.0 C.T. 8.0 117 1500 LAV Leads Leads 3'A, 2‘M. 3 2/4 2M 4.1

1 21F2S 10.0 C.T. 8.0 117 2500 CAV Leads Leads 37. 354 3M 2'4 2H 4.9
21F29 10.0 C.T. 8.0 107/117 2500 GGV Leads Leads 3K 3% 3H 2M 2M. 5.2
21F173 10.0 C.T. 10.0 117 2000 LAV Leads Leads 4H 3H 3/4 2/4 2'A, 7.5

21F112 10.0 C.T. 10.0 117 2000 GGV Leads Leads 3« 354 3/. 2/2 2M. 5.2
21F68 *10.0 C.T./

11.0 C.T./
11.0 115 3000 LAV Leads Leads 4/. 3M 3'/r. 2/4 2M. 6.5

12.0 C.T.
J 21F19 •10.0 C.T.

or 11.0 C.T.
12.0
10.0

117 2500 CAV Leads Leads 3M 3M« 2M 254 2K 6.0

21F113 11.0 C.T. 10.0 107/117 2500 GGV Leads Leads 4M 4 354 3 2M. 7.7
:Z6F70 112.6 C.T. 1.0 6.3 5000 BAH Leads Leads 2 3M 2 2'M. 1.25

21F174 12.6 C.T. 1.0 117 1500 BAH Leads Leads 1“/1. 3M. 1/4 2‘M. 0.9K 2IF72

21F149

12.6 C.T.

12.6 C.T.

1.0

1.5

117

117
1500

1500
BAH

BAH
Leads

Leads
Leads

Leads
2

2

3%

3/«
1/4
2

2"’/a.

2“/>.
- 0.9

1.0
ried by means of Primary Tap ». JSpecral Filament lsol.br>, transformer lor Damp,,,. tH.s Faraday Sh.eld
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@*�*5& *'�� ����� 3�1 **� *411 +�� �/,#H �/,#H 'I 3 '3 &P3� � '�4

'*�'1' *'�� ����� 3�1 '&1 '411 +�� �/,#H �/,#H 'I 3 '3 &>�0� ( '�4

'*�*53 *'�� ����� ��1 **� *411 ��% �/,#H �/,#H &� ' W!Q� &3 '3 '�3 &�4

'*�*54 *'�� ����� 2�1 **� *411 ��% �/,#H �/,#H &� &"3 &3 ' "3� ��� 3�4
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� '*�*11 Y'3�4 �!� �'5�1 ����� 1�13 **� *411 +�� �/,#H �/,#H ��3 ' "3 *3 *3 � 1�'4

'*�*1* Y'3�4 �!� �'5�1 ����� 1�'4 **� *411 +�� �/,#H �/,#H 7�0 'US3� *3 � � 1��

'*�*2� Y'3�4 �!� �'5�1 ����� 1�13 **� '411 +�� �/,#H �/,#H *I '3 *3 ��
 � 1�'4

'*�*25 Y'3�4 �!� �'5�1 ����� 1�'4 **� '411 +�� �/,#H �/,#H *� '>�� *3 '3 � 1��

'*��* '4�' *�1 **� *411 +�� �/,#H �/,#H ' &�3 '3 ' R3� � *�4

� '*�*45 '4�' *�1 '&1 *411 +�� �/,#H �/,#H ' &�3 '3 'S3� � *�4

'*�*3' '4�' ����� *�1 **� *411 +�� �/,#H �/,#H ' &�3 '3 'ST3� � *�4

'*�*�� '4�' ����� *�1 !0 *411 +�� �/,#H �/,#H ' &�3 '3 '>�� � *�4

'*�2& '4�' ����� '�1 **� *411 +�� �/,#H �/,#H ' "�T� 3 'I &"3� � '�'

'*�*21 '4�' ����� '�1 **4�'&1 *411 +�� �/,#H �/,#H ' "�0� 3 '�3 &P3� � '�'

� '*�**3 '4�' ����� &�1 **� *411 +�� �/,#H �/,#H '�: 3 '�3 &P3� � '�'

'*�*5� '4�' ����� 4�1 **� *411 ��% �/,#H �/,#H 3�3 &U3� &3 '�3 'X3> 4�4

'*�*52 '4�' ����� ��4 **� *411 ��% �/,#H �/,#H 3�3 
 1� � 3�3 '�3 &U3� ��4

'*�*55 '4�' ����� *1�1 **� *411 ��% �/,#H �/,#H 3P�� &�3 4 & &US3� *1�1

� '*�'� '��4 ����� 1�� **� &111 +�� �/,#H �/,#H ' &�3 '3 'X3� � *��

'*��' '��2 ����� *�1 **� *411 +�� �/,#H �/,#H ' &�3 ' '>�� � *��

'*�*�2 '��2 ����� *�1 **4�'&1 *411 +�� �/,#H �/,#H ' &�3 '3 ' R3� � *��

'*�*�5 '��2 ����� *�� **4�'&1 *411 +�� �/,#H �/,#H ' "@� 3 '�3 &P3� � '�4

'�%'�1 '��2 ����� *�� **4 *411 +�� �/,#H �/,#H '� 3 '�3 &"3� � &�4

� '*�*51 &1�1 &�1 **� *411 ��% �/,#H �/,#H &P3 'X3> &3 '�3 'U3� 3�'

'*�*�' &4�1 *�4 **4�'&1 *411 +�� �/,#H �/,#H '� 3 '�3 &U3� � '�'

'*�*�� Y34�!� �43����� *�1 **� '411 +�� �/,#H �/,#H '8 3 '3 &"3� � '�&
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